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POP-  AFRRVe.  COMI ATI 


DeaZ  A A-t.  Comati 

Your  organisation  supported  very  important  meeting  devoted  to  Aerosol  Science  and  Technology. 
International  Aerosol  Symposium  (IAS-4)  gathered  together  in  Sankt  Petersburg  scientists  from  Europe, 
Asia.  Africa  and  America:  Russia,  Ukraine,  Belorussia,  USA,  Germany,  UK,  Denmark,  Italy, 
Spain,  France,  Poland,  Israel,  Korea,  Japan,  Austria  and  Australia.  Poster  sessions  of  IAS-4 
included  presentations  of  scientists  from  Turkey,  Yugoslavia,  Romania,  Mexico,  India,  Azerbaijan, 
Greece  and  Canada. 


This  meeting  was  supported  by  US  Army  science  foundation  (financial  support)  ,  Aerosol  Technology 
LTD  (financial  support),  Russian  Aerosol  Society  (informational  support),  American  Physical  Society 
(informational  support),  Moscow  Department  of  Russian  Aerosol  Society  (informational  support). 

IAS-4  gathered  aerosol  scientists  and  technologists,  engineers  and  administrators  in  most  actual 
direction  for  environmental  science  and  technology.  Symposium  activity  includes  interaction  of  Aerosol 
And  Climate,  Urban  Aerosols,  Filtration,  Aerosol  and  Health,  Space  Debris,  Bacteria  in  Air,  Aerosol 
Measurements,  Radiological  aerosols,  Ecological  Problems  of  Aerosols,  Ultradispersed  Powders, 
Membranes  etc. 

Symposium  held  in  hotel  SOVETSKAY  (Lermantovky  prospekt  43/1).  Conference  hall  placed 
18th  floor.  Session  halls  placed  on  18th  and  9th  floors. 

Each  day  of  IAS-4  was  devoted  to  specific  direction 

61  July/98:  BIOLOGICAL  sessions  of  IAS -4  were  presented  during  one  day. 

Besides  that  this  day  includes  MODELING  OF  AEROSOL  TRANSFER  IN  ATMOSPHERE. 

This  day  includes:  Bacteria  in  Air,  Bioaerosol  sampling.  Suspension  of  soil  bacteria  ...  and  Modeling  of  aerosol 
transfer  in  atmosphere... 

AEROSOL  AND  HEALTH  -  Bacteria  in  air,  Medicine  in  Aerosol  fonns.  Penetration  of  aerosol  in  Lung, 
AEROSOL  THEORY  -  Aerosol  optics.  Coagulation,  Nucleation,  Condensation... 

7/  July  /98  Second  day  included  sessions  devoted  to  AEROSOL  TECHNOLOGIES  (  filtration,  production  of  new 
materials,  aerosol  generation,  spray  technologies,  burning  of  aerosols  for  engine,  diamond  like  materials, 
Ultradispersed  powders.  Membranes  ... 

FULLERENE  -  synthesis,  properties,  chemistry,  applications,  theory  ,  nanotubes... 

Besides  that  this  day  includes  session  Aerosol  and  Ocean, 

8/  July  /98  Third  day  -  AEROSOL  AND  ENVIRONMENT  -  space  technology  for  aerosol  monitoring.  Global 
effects  ,  Aerosol  and  climate.  Radiological  aerosols.  Urban  aerosols,  antropogenious  aerosols.  Volcanic  aerosols, 
Space  Debris... 

91  July  /98  Last  day  - 

Discussion  of  Aerosol  Society  Award  candidates  and  selection  of  best  investigations. 

Election  of  the  new  President  of  the  Russian  Aerosol  Society.  Academician  Prof.  Zuev  V.E.  was  elected  as  New 
President  of  Russian  Aerosol  Society.  Prof.  Belov  N.N.  became  the  Honour  President  of  Russian  Aerosol  Society. 


Closure  of  symposium. 
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of  the  IAS-4 

Sponsors  of  the  IAS-4  are  ERG  US  ARMY,  AEROSOL  TECHNOLOGY  LTD 


==  Session  BIOAEROSOL  SAMPLER  (1998 
July  06}  ==  IAS  book  number  1.  Chair  of  session 

Dr.  Birenzvige  A.  phone  +1  -410- 

6712469  fax  +1  -410-6711912  email 
axbirenz@cbdcom.apgea.army.mil 

chair  of  session  Prof  Vlodavets  V.V. 

==  Session  MESUREMENT,  MONITORING, 
BIOLOGICAL  EFFECT,  HYGIENIC 
ASSESSMENT.  (1998 July  06)  ==  IAS  book 

number  2  chair  of  session  Prof  Vladimir 
V.Tkachiov  phone  +7  -095- 

3653130  fax  +7  -095-3660583 
==  Session  AEROSOL  DEVICES  FOR 
MEDICINE  (1998  July  06)  ==  IAS  book 

number  2  Chair  of  session  Dr. Konovalov  S.I. 

phone  +7  -812-2452554  fax  +7  - 
812-1195832  email 

Oleg@aeromed.spb.su 
==  Session  DIAGNOSTICS  OF  EQUIPMENT 
BY  DISPERSED  PHASE  (1998  July  06) 

=—  IAS  book  number  2  Chair  of  session  Prof 

Logvinov  phone  +7  -8462-357356 
fax  +7  -8462-357356  email 

andrew@gw.med.  samara,  ru 
==  Session  MEASUREMENT  EQUIPMENT 

(1998  July  06)  =■-  IAS  book  number  2  Chair  of 
session  Prof  Mikhailov  O.M.  phone 

+7-812-2189952  fax  +7  -812- 

2183720 

==  Session  AEROSOL  MEASUREMENT 

(1998 July  06)  — =  IAS  book  number  2  Chair  of 
session  Professor  Milazzo  phone  +39  - 
2-2665468  fax  +39  -2-2665922  email 
Mario.Milazzo@mi.infn.it 

==  Session  STANDARD,  METROLOGY  & 
TECHNIQUE  OF  AEROSOL 

MEASUREMENTS.  (1998  July  06)  ==  1 AS 

book  number  2  Chair  of  session  Dr.  BalahanOV 

Michail  V.  phone  +7  -095- 

5359359  fax  +7  -095-5357386  email 

balah@flri.extech.msk.  su 

==  Session  AEROSOL  OPTICS  (1998  July 
06)  ——  IAS  book  number  4l  Chair  of  session  Dr. 

Ackermann  I.  phone  +49  -241- 

9421205  fax  +49  -241-9421301 

email  iackerma@ford.com 
==  Session  AEROSOLS  AND 

POLARISATION  (1998  July  06)  --  IAS 

book  number  Chair  of  session  Prof. 

Germogenova  T.A.  phone  +7  -095- 
2507861  fax  +7  -095-97207737 

email  Germ@kiam.ru 
==  Session  CONDENSATION  AEROSOL 
THEORY  (1998  July  06)  ==  IAS  book 

number  3  chair  of  session  Prof  Uvarova  L.A. 
email  uvarova@stanmat.mian.su 
==  Session  THEORY  OF  AEROSOLS  (1998 

July  06)  — —  IAS  book  number  3  Chair  of  session 
Professor  Castillo  J.  phone  +34  -91- 


3987122  fax  +34  -91-3986697  email 
castillo@apphys.uned.  es 
==  Session  AEROSOL  TRANFER  (1998 July 
06)  IAS  book  number  4-  Chair  of  session 

Prof.  Garger  phone  +7  -044- 

2205313  fax  +7  -044-2209346  email 
garger@garger.pp.kiev.ua. 

==  Session  MULTIPHASE  JET  FLOWS 

( 1 998  July  07 )  —  —  IAS  book  number  0  Chair  of 
session  Prof  Lepeshinskii  phone  +7  - 

095-1584063  fax  +7  -095-1582977 
email  aet@tk.mainet.msk.su 
==  Session  AEROSOL  TECHNOLOGIES  1 
(1998 July  07)  — ~  IAS  book  number  0  Chair  of 

session  Professor  Nikitin  P.  V.  phone 

+7-095-1584930  fax  +7  -095- 

1582977  email  alt@tk.mainet.msk.su 

==  Session  BURNING  &  COMBUSTION  OF 
AEROSOLS  (1998  July  07)  ==  1. AS  book 

number  0  Chair  of  session  Prof.  V.A.Puhlvi 

phone  +7  -095-9095629  fax  +7  - 
095-4823876 

Chair  of  session  Dr.  SEO 

==  Session  ULTRADISPERSED  POWDERS: 
SYMNTHESIS,  PROPERTIES, 

APPLICATION  (1998 July  07)  ==  IAS  book 

number  7  Chair  of  session  Prof  BuinOVSkV 

S.N.  phone  +7  -095-5230017  fax 
+7  -095-2734914  email 

Chteos@chteos.extech.msk.su 
==  Session  ULTRAFINE  POWDERS  (1998 
July  07)  ——  IAS  book  number  7  Chair  of  session 

Prof  Arsentieva  fax  +7  -095- 

3611446  email  andreeva@ipmt- 
hpm.ac.ru 

==  Session  FILTRATION  (1998  July  07)  == 
IAS  book  number  0  Chair  of  session  Dr.Choj 

phone  +82  -591-7515387  fax  +82 
-591-531906  email 

jhchoi@nongae.gsnu.ac.kr 

==  Session  HOT  GASES  CLEANING  (1998 

July  07)  ==  IAS  book  number  0  Chair  of  session 
Professor  Chung  J.D.  phone  +82  -2- 
405463  fax  +82  -2-405460  email 
jdonchung@dogsuri.hoseo.ac.kr 
==  Session  WET  CLEANING  OF  GASES 

(1998  July  07)  ==  IAS  book  number  0  Chair  of 
session  Professor  Lorber  K.  phone  +43  - 
3842-4610350  fax  +43  -3842-4610352 
email  enttech@grz08u.unileoben.ac.at 

==  Session  THEORETICAL  & 

COMPUTATIONAL  ASPECTS  OF 
FULLERENE  SCIENCE  (1998 July  07)  == 

IAS  book  number  5  Chair  of  session  Professor 

Vinogradov  Georgy  A.  phone  +7  - 
095-9380561  fax  +7  -095-1374101 
email 

GAVIN@DEOM.CHPH.RAS.RU 

==  Session  FULLERENES  AND 

NANOTUBES  (1998  July  07)  ==  / AS  book 


==  Session  FULLERENES  AND 

NANOTUBES  (1998  July  07)  ==  IAS  book 

number  5  Chair  of  session  Professor 

ShinoharaH.  fax  +81  -52-7892962 
email  nori@chem2.chem.nagoya- 
u.ac.jp 

==  Session  ATMOSPHERIC  AEROSOLS 

(1998 July  08)  IAS  book  number  6  Chair  of 

session  ProfZuev  V.E.  phone  +7  - 

3822-258737  fax  +7  -3822-259086 
email  zuev@iao.tomsk.su 
==  Session  AEROSOLS  IN  STRATOSPHERE 

(1998 July  08)  ——  IAS  book  number  9  Chair  of 
session  ProfHamill  phone  +1  -408- 

9245241  fax  +1  -408-9242917  email 
hamill@light.arc.nasa.gov 
==  Session  AEROSOL  &  CLIMATE  (1998 
July  08)  ——  IAS  book  number  6  Chair  of  session 

==  Session  AEROSOLS  &  EARTH 
RADIATION  BUDGET  (1998  July  08)  == 

IAS  book  number  9  Chair  of  session  Prof  Arking 

A,  phone  +1  -301-2992478  fax  +1  - 
301-2992479  email 

arking@aa.gsfc.nasa.  gov 

==  Session  AEROSOL  AND  OCEAN  (1998 

July  08)  ——  IAS  book  number  1  0  Chair  of 
session  Dr. Weinstein  A.  phone  +44  - 
171-5144964  fax  +44  -171-7236359 
email  aweinstein@onreur.navy.mil 
==  Session  RADIOACTIVE  AEROSOLS 

(1998  July  08)  ==  IAS  book  number  10  Chair 
of  session  Dr.  Tschiersch  J.  phone  +49  - 
89-31872763  email  Tschiersch@gsf.de 

==  Session  RADIOACTIVE  AEROSOLS 

(1998  July  08)  ——  IAS  book  number  1  0  Chair 
of  session  Prof  Kogan  phone  +1  -614- 

4247970  fax  +1  -614-4244185  email 
koganv@battelle.  org 
==  Session  ANTROPOGENIC  AEROSOLS 
AND  ENVIRONMENT  (1998  July  08)  == 

IAS  book  number  6  Chair  of  session  ProfeSSOr 

Geemaert  phone +45  -46-46301101 
fax  +45  -46-46301214  email 

GLG@dmu.dk 

==  Session  ANTROPOHENIOUS 

ATMOSPHERIC  AEROSOLS  (1998  July 

08)  ==  IAS  book  number  6  Chair  of  session  Prof 

Ivlev  L.S.  phone  +7  -812-4287349 
email  vlas@aero.phys.pu.ru 

==  Session  NONLINEAR  OPTICS  OF 
AEROSOLS  (1998  July  06)  ==  IAS  book 

number  4  Chair  of  session  Dr.  Letfullin  R.R. 

phone  +7  -8462-340536  fax  +7  - 
8462-355600  email 

skobelcv  a  m4tog.samara.su 
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List  of  COUNTRIES  -  CITIES  -INSTITUTES  of  participants  of  IAS-4 


Australia  Brisbane  Griffitii  University 

Austria  Leoben  Montanuniversitat  Leoben 

Wien  Universitat  Wien 

Azerbaijan  Baky  Ecological  Society  of  RUZGAR 
Sector  of  Radiation  Researches 
Belorus  Minsk  Institute  of  Engineering  Cybernetics 
Canada  Ottava  Canada  centre  for  remote  sensing 
Pinawa  Manitoba  AECL 

Denmark  Roskildc  National  Environmental  Research 
Institute 

France  Paris  Centre  des  faibles  radioactivites 
Germany  Berlin  Max-Bom-Institut 
Aahen  Ford  Center 

Duisburg  Gerharg  Mercator  University  of 
Duisburg 

Munchen  GSF  -  Forschungszentrum  fur 
Umwelt  und  Gesundheit 
Potsdam  Universitat  Potsdam 
Stahnsdorf  Goldstein  &  Lewin  technology  GmbH 
Greece  Athens  University  of  Athens 
Israel  Ierusalem  The  Hebrew  University  of  Jerusalem 
Italy  Bologna  Institute  of  physics  and  chemistry  of 
the  lower  and  upper  atmosphere 
University  of  Bologna 

Milano  Instituto  di  Fisica  Generale  Applicata, 
University  of  Milano 

Japan  Aichi  Toyohashi  University  of  Technology 
Nagoya  Nagoya  University 
Romania  Bukharest  Institute  of  Atomic  Physics 
Russia: 

Chernogolovka  Institute  of  Chemical  Physics  of  RAS 
Dolgoprudnii  MR  Moscow  Physical  &  Technological 
University 

Ekateinburg  Ural  State  Technical  Univerity 
Irkutsk  Limnological  Institute 

Polytechnic  university  of  Irkutsk 
Ivanovo  Ivanovo  Technical  University 
Kazan  Chebotarev  Institute  of  Mathematics 
and  Mechanics  at  Kazan  University 
The  federal  research  &  production  centre 
the  state  institute  of  applied  optics  -  the  fnpts  gipo 
Kemerovo  State  University  of  Kemerovo 
Krasnoyarsk  Forest  Institute 
Moscow  Physical  Institute  named  LEBEDEV 
Novorossisk  Kuban  State  Technological  University, 
Novorossiysk  Department 

Noginsk _ Administration  of  Noginsk  region _ 


Novosibirsk  Institute  of  Catalysis  of  RAS,  Russian 
State  Scientific  Biological  Center  VECTOR 
Obninsk  Institute  of  Experimental  Meteorology  SPA 
Typhoon ,  LLNL 

Samara  Aerospace  University  of  Samara 

Samara  Branch  of  P.N.Lebedev  Physical 
Institute 

Tomsk  Institute  of  High  Current  Electronics 

Institute  of  the  Optics  of  the  Atmosphere 
Tomsk  University 
Tver  Tversky  State  University 
Tyumen  Institute  of  Cryosphere  of  the  EARTH 
Yaroslav  1  Yaroslavl  State  University 
South  Korea 

Andong  Urban  centre  of  the  housing  grants 
Seoul  Gyeongsang  National  University 

Spain 

Madrid  Universidad  Nacional  de  Educacion  a  Distancia 
Taiwan  Taipei  National  Taiwan  University 
UK  London  Naval  Research  Europe 
Ukraine: 

Ceverodonetsk  Institute  of  Chemical  Engineering 
KHIMTEKHNOLOGIY  A 
Kiev  Astronomical  Observatory  of  Kiev 
University 

Institute  for  Problems  of  Materials  Science 
Institute  of  Energy  Saving  Problems. 

Institute  of  Radioecology  (Ukraine  Sci.  Academy) 

USA: 

Aber.Prv.Grd.  US  Army  laboratory 

Adelphi  US  Army  Research  Laboratory 

Baltimore  Johns  Hopkins  University 

College  Park  University  of  Maryland 

EngewoodArea  Edgewood  Research  Development 
and  Engineering  Center 
Hinsdale  Zaromb  Corporation 

Lanham  Raytheon  STX  Corporation 

NASA 

Illinois  University 
Indiana  Indiana  Univ. 

New  York  BGI  INCORPORATED 

San  Jose  San  Jose  State  University 

San  Ramon  Research  and  Development  Pacific 
Gas  and  Electric  Company 
Ur b ana  University  of  Illinois  at  Urbana-Champaign 
Yugoslavia  Beograd  Institute  of  Chemistry, 

Technology  and  Metallurgy 


1)  Selection  of  best  investigation  for  each  session  by  session  chair 

2)  Presentation  of  session  (by  session  chair)  and  best  session  presentation  (1 0  min  by  author)  during  plenary 

3)  Selection  of  two  awarded  presentations  from  all  list  of  best  session  presentations  by  bureau  of  award  committee. 
This  bureau  of  Award  committee  consists  form  session  chairs  which  sessions  are  active  today  . 

4)  Final  selection  of  award  value  for  each  awarded  presentation. 

Short  information  about  award  rules 

Awarded  investigation  must  be 

■  selected  by  session  chair 

■  present  during  two  plenary  sessions  (immediately  after  selection  by  session  chair  and  during  closing  procedure  at  9  July 
One  author  can  be  selected  for  awarding  only  once. 
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ALBERT  MIRLESSE  AWARD  $500 

Ms  Albert  Mirlesse  is  Swiss  citizen.  He  is  interested  in  new  technologies  in  different  directions  (road,  aerosol  filtration, 
new  materials,  oil  industry...) 

He  has  offices  in  Swiss  and  in  France. 

His  phones  41-22-3470614 , 41-22-3470645  Fax  41-22-3463654 
ADDRESS:  Rue  de  Villersexel,  4  75007  Paris  France 
e-mail:  AMirless@IPROLINK.ch 
Ms.Mirlesse  is  opened  for  contacts  with  IAS  participants. 

S/ou  are  invited  to  fihone,  fax  him. 


__= _ _  '  -  four  awards ,  each  $100. 

Aerosol  Technology  LTD  is  scientific  company.  90%  of  its  budget  is  scientific  grants  and  contracts  for  scientific 
investigations,  preparing  of  PC  codes,  new  equipment... 

Aerosol  Technology  LTD  main  sponsor  and  organiser  of  INTERNATIONAL  AEROSOL  SYMPOSIUM 
Unique  equipment  and  high  technologies  of  ATECH  help  us  to  publish  IAS-4  materials  very  fast  and  with  excellent 


quality. 

!fou  are  invited  to  collaborate  with  dfTSCH. 
Director  A  TECH  -  Prof  Belov  Nick  N. 
Phone  and  fax  7-095-1474361 
e-mail :  Belov@tehno.mmtel.msk.su 
address  119285  Moscow  2-Mosfilm  21-117 


Dear  Colleagues. 

If  vou  are  interested  in  aerosol  science  and  technology,  if  you  have  $100  -  $500  for  supporting  of  this  direction  of 
knowledge  -  Please  contact  with  Prof  Belov  .Your  name  or  name  of  your  organisation  will  be  included  in  award  certificate. 


^During  7JS-  V  selected  series  tnost  interested  presentations . 


- ^ 

Presenter 

Authors  of  presentation 

Title  of  presentation 

Session  (where  was  made 
selected  presentation) 

Zi/dnois 

V.J. 

Kutenev  V.F.,  Zvonov  V.A., 
Kornilov  G.S. 

Problems  of  the  disel  particulates 
assessment  and  reduction 

session:  Aerosol  Measurement 
Dr  Balakhanov,  Prof  Milazzo 

Bezrukova 

J.G- 

Bezrukova  A.G. 

Multiparametric  optical  study  of 
biological  and  others  disperse  systems 

Session:  BIOAEROSOL 

SAMPLER  Prof.  Vlodavets 

ffucherov 

JJf. 

Kucher ov  A.N. 

Laser  beam  evaporation  of  ice  plate 
aerosol  particle 

session:  Aerosol  Optics,  Dr 
Letfullin  .,  Dr  Ackermann  IJ. 

ZariftOV 

SAM. 

Kiselev  O.M.,  Zaripov  Sh.Kh., 
Zigangareeva  L.  M. 

Mathematical  model  of  aerosol 
aspiration  in  calm  air 

session:Theory  of  Aerosols 
Professor  Castillo 

■fieusler 

g- 

Heusler  G,  Campbell  E.E.B. 

Alignment  effects  in  Na*(3p)  -  C60 
charge  transfer  reactions 

session:  Fullerene  Prof 

Shinohara  N,  Prof 

Vinogradov 

Siebenkofer 

M. 

Siebenhofer  1A.,  Lorber  K.E. 

Wet  electrostatic  precipitation  of  fine 
particles 

session:  Filtration  Professor 
Lorber,  Prof  Chung 

PrtfOr  S. 

Pryor  S.C. ,  Barthelmie  R.J. , 
Geernaert  L.L.S.,  Ellermann  T., 
Perry  K.D. 

The  role  of  aerosols  in  dry  deposition  to 
coastal  waters 

Session:Marine  aerosols  Dr 
Weinstein 

QUkin 

M.J. 

Glikin  M.A.,  Kutakova  B.I., 
Pikhtovnikov  B.I.,  Prin  E.M., 

Viks  I.N. 

Aerosol  Catalysis 

session  Aerosol  Technology 
Dr.  Choi 

Rublev  A.N.  ,Chubarova  N.  Ye., 
Trotsenko  A.N,  Trembach  V.  V., 
Zaharova  P.  V. 

The  evaluation  of  the  applicability  of 
the  continental  aerosol  model  for 
radiative  calculations 

session:  Aerosol  and  Climate 
Professor  Arkin  Acad,  Prof 
Zuev 

BM 

Altitudinal  &  spectral  profiles  of 
atmospheric  aerosol  extinction  in  0.4- 
12.0  m  region:  stratospheric  balloon 
experiments 

session:  Stratospheric  Aerosols 
Professor  Hamil 

IAS-4  report  .contract  No  68171 -98-M-5 377 


—p,  Gareer  E.K.  TschierschJ.  '  Size  distribution  of  radioactive  particles  Session:  Radioactivity  Aerosols 
c jaeger  resuspended  in  the  Chernobyl  area  Prof  Kogan,  Dr  Tschiersch 

'  Only  5  presentations  from  this  list  may  be  awarded.  List  of  recipients  of  IAS-4  AA WARDS  was  prepared  in  last  day 
of  IAS-4  during  plenary  immediately  after  speeches  of  award  candidates. 

Vote  on  aurard  candidates  bulletin  _ _ _ _ _ _ _ _ 


Candidate 


3.  Siebenhofer 


4.  Garger _ 


5.  Kucherov 


Excellent 


Wrongly 

marked 


1 


7.  Pryor 


Average 


4*5+2*4+1*3)/7=  4,429 


(4*5+*3*4+*1  *3)/8=  4,375 


3*5+3*4+2*3)/8=  4,125 


2*4)/9=  4,778 


Finally,  award  winners  are: 
1st  Pryor 


Bezrukova 


rd  Garger 


th  Siebenhofer 


*  Kucherov 


Bezukova  Siebenhofer  Garger 


Kuherov 


First  prize  received  Dr  Pryor  Sara  (Certificate  and  $500  -  Albert  Mirlesse  Award) 

Four  prizes  from  Aerosol  Technology  LTD  (certificate  and  $100  )  received  Prof  Bezrukova  A.G.,  Prof  Garger,  Dr. 
Kucherov,  Dr.  Siebenhofer  M. 


Receiving  of  abstracts 

Time  distribution  of  IAS-4  abstracts.  Time  =0  is  last 
date  of  IAS-3  (5  December  of  1996).  Time  16  -  is  starting 
date  iof  IAS-4.  Time  8  is  dead-line  for  abstract 
submission. 

month  from  IAS-4  announcement 
16  -  start  of  IAS-4 

8-  dead-line  for  submission  of  abstracts. 

Practically  80%  of  abstracts  was  received  after  dead-line. 


Publications  of  Jo4S-  V 

IAS-4  has  great  number  of  publications  in  English  (22  volumes)  and  its  translation  in  Russian  (1 1  volumes).  It  was 
published  all  submissions  received  before  22  June  (  1  week  before  Symposium)!  Only  high  technology  and  excellent 
software  of  Aerosol  Technology  LTD  helps  us  to  made  this  giant  job.  Niow  I  see  that  support  of  Aerosol  Technology 
LTD  may  help  us  to  received  high  level  publication  immediately  before  meeting.  It  is  very  inmportant  for  next  las  - 
meeting.  Its  dead-line  will  be  closed  to  start  date  of  symposium. 

Problem  of  org  fee  fiagment 

Org  committee  has  not  money  for  reservations  of  conference  hall  before  April  1998.  Moreover  I  can  not  pay  only  for 
conference  halls.  I  must  pay  for  insurance  of  hotel  reservation  of  conference  halls.  I  am  sure  that  without  this  payment  IAS-4 
hall  reservation  may  be  cancelled. 

Crisis  in  Russia  -  attendance  of  presenters  can  not  be  definite  to  last  days. 

Great  part  of  participants  pays  their  org  fees  after  dead-line.  Only  financial  support  from  Aerosol  Technology  LTD  and 
sponsorship  declaration  of  ERO  US  Army  saved  our  meeting. 

£-mail  communication 

40%  of  foreign  IAS-4  participants  (Prof  Lorber,  Dr  Piyor,  Dr  Balkansky,  Prof.  Olivieri...)  received  modificated 
information  by  e-mail  that  SOVETSKAY  hotel  is  lull  now  and  their  reservation  cancelled.  It  was  modification  of  e-mail 
communication.  Administration  of  the  hotel  was  waiting  for  our  colleagues.  Moreover  Hotel  is  very  interested  in  their 
participation  -  it  was  empty  during  IAS-4. 
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Competition  conferences 

More  than  hundred  Russian  scientists  pay  org  fee  and  wave  IAS-4.  I  think  that  they  was  pressed  (or  bought)  by  IAS-4 
unvisible  enemy.  During  spring  of  1998  there  was  established  more  than  20  conferences  in  all  great  cities  of  Russia  for  dates 
6-10  July.  All  Russian  session  chairs  of  IAS-3  received  money  and  invitation  to  work  with  these  conferences  instead  IAS-4. 
Someone  spent  great  money  for  reducing  of  IAS-4  influence. 

Some  of  these  conferences  were  established  to  steal  paricipants  from  IAS-4: 

TOMSK  -  Ecology  and  Mechanics  prof.  Grishin  Anatoliy  Mihayilovich  fire@fire.tsu.tomsk.su 
OBNINSK  -  Ultradispersed  Powders  -  Martunov  Petr  Nikiforovich  fax  7-(08439)  9-80-57; 

RYAZAN  -  All-Russian  Conference  on  Gas  Discharge  Physics  -  contact  person:  Prof  Arefjev  Alexander  S.,. 
arefjev@  ttc.iyazan.ru 
SANKT  PETERSBURG 

Nondestructive  Testing  and  Computer  Simulations  in  Science  and  Engineering  (NDTCS-98) 

Prof.  Alexander  Melker  melker@phmet2.stu.neva.ru 
Fullerene  chemistry  -  (seems  to  be  Prof.  Vuf) 

MOSCOW,  PUSCHINO,  ETC ...  A  lot  of  conferences 

Summarizing  of  this  report  one  can  say  that: 

=>  ERO  supported  extremely  important  meeting. 

=>  Organizers  of  this  meeting  (Aerosol  Technology  LTD  and  Russian  Aerosol  Society)  made  their 
job  well  and  Symposium  was  held  with  a  high  level  accuracy. 

THANK  YOU  from  all  of  IAS-4  participants! 

Honor  President  of  Jlussian  derosol  Society 


Ckair  of  JdtS- meetings 


BELOV 


§oci$$y 
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6  JULY  9$  Room  No  1  (18th  floor)  session  Bioaerosol  sampler  co-chairs:  Dr. 
Birenzvige  A. .  Prof.  Vlodavets  V.Y. 


(9.00-9.20)  Agaltsov  A.M.,  Bordeniouk  A.N.,  Gorelik.  V.S.  THE  ULTRAVIOLET  RADIATION  OF 
BACTERIA  UNDER  PULSE  LASER  INFLUENCE 

(9.20-9.40)  Vlodavets  V.V.,  Lysenko  S.U.  THE  PRINCIPLES  AND  METHODS  OF  BIOLOGICAL 
AEROSOL  INVESTIGATION 

(9.40-10.00)  Toporkov  V.S.,  Bakirov  T.S.,  Generalov  V.M.  ,  Medvedev  A.A.  SAMPLING, 
SEPARATION  AND  ACCOUNT  OF  BIOLOGICAL  PARTICLES 

(10.00-10.20)  Omeljanets  T.G.,  Artyukh  V.P.,  Ganeva  S.L.  THE  METHODICAL  APPROACHES  TO 
BIOLOGICAL  INDICATIONS  OF  AIR  WASTES  OF  THE  ENTERPRISES  OF  A 
MICROBIOLOGICAL  INDUSTRY 

(10.40-11.00)  Vorobeychikov  E.V.,  Granstrem  K.O.,  Ivanov  V.P.,  Kurtzer  G.M. 
METHODOLOGICAL  ASPECTS  OF  ESTIMATING  THE  MICROBIAL  AEROSOL  PARAMETERS 
INDOORS 

(11.00-11.20)  Bezrukova  A.G.  MULTIPARAMETRIC  OPTICAL  STUDY  OF  BIOLOGICAL  & 
OTHERS  DISPERSE  SYSTEMS 

(11.20-11.40)  Belov  N.N.,  Belova  N.G.,  Ugarova  N.N.  DIAGNOSTICS  OF  VITAL 
MICROORGANISMS  IN  AEROSOL  SAMPLES 

(11.40-12.00)  Glushchenko  N.N.,  Bogoslovskaya  O.A.,  Olkhovskaya  I.P.  CORRELATION  OF 
E.COLI  LIPID  PARAMETERS  WITH  CELL  SURVIVAL  IN  AEROSOL 

(12.40-13.00)  Dirksen  V.G.  RECENT  AND  SUBRECENT  POLLEN  SPECTRA  OF  GLACIER 
SURFACES  AND  MOUNTAIN  VEGETATION  AS  A  SOURCE  OF  BIOECOLOGICAL 
INFORMATION  (SOUTH-  WESTERN  TUVA,  RUSSIA) 

(13.00-13.20)  Ukraintseva  V.V.  AEROPALYNOLOGY  IN  RUSSIA:  RECENT  STATE  AND 
PROSPECTS 

6  JULY  9$  Room  No  1  (18th  floor)  session  AEROSOLS  and  HEALTH.  Co¬ 
chairs:  Prof.  Tkachiov.  Prof.  Geemaert 


m 


(13.20-13.40)  Geemaert  G.L.,  Wahlin  P.  EXTREME  AEROSOL  EVENTS  AND  HEALTH 
IMPLICATIONS 

(13.40-14.00)  Tkachiov  V.V.,  Subbotin  V.V.,  Kirin  B.F.,  Dremov  V.I.  HYGIENIC  CONTROL  OF 
INDUSTRIAL  AEROSOLS:  PROBLEMS  OF  INTERNATIONAL  UNIFICATION 

6  JULY  1996  Room  1  f  18th  floor)  PLENARY  CEREMONY  (14.20-15.40) 

Brief  estimation  of  best  presentations  by  session  chairs. 

Speeches  of  session  chairs:  Prof.  Vlodavets.  Dr  Birenzvige.  Prof.  Geemaert. 
Prof.  Germogenova..  Dr.  Ackermann  I.J.  Dr.  Balakhanov,  Prof.  Millazzo, 

Prof.  Castillo.  Prof.  Uvarova 


Reccomendations  for  IAS-5  (new  sessions...) 
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6  JULY  96  Room  No  2  session  Aerosols  Optics  Chairs:  Prof.  Germoeenova. 
Dr.  Ackermann  I.J..Dr.  Letfullin 


(10.40-11.00)  Uvarova  L.A., Krivenko  I.V., Smirnova  M.A.  COLLECTIVE  ELECTROMAGNETIC  & 
HEAT  EFFECTS  IN  AEROSOL  SYSTEMS  TWO  AEROSOL  INTERACTED  PARTICLES  - 
CONTINUOUS  MEDIUM 

(11.00-11.20)  Germogenova  T.A.,  Konovalov  N.V.,  Pavelyeva  E.B.  CONCEPT  OF  POLARIZED 
LIGHT  SCATTERING  MATRIX  CORRECTNESS 

(11.20-11.40)  Letfullin  R.R.,  Igoshin  V.I.,  Sannikov  S.P.  AEROSOL  REACTOR  FOR 
CREATION  OF  BIPHASE  ACTIVE  MEDIUM  OF  LASERS 

(11.40-12.00)  Bonch-Bruevich  A  .M.,  Smirnov  V.N.  LOW  THRESHOLD  OPTICAL  BREAKDOWN 
OF  AIR  &  FORMATION  OF  DAMAGES  TO  ALKALI  HALIDE  SURFACES 
(12  20-12.40)  Pokrovsky  S.G.,  Fannibo  A.K.  CREATING  OF  MICRON-SIZE  AEROSOL  IN  LASER 
ABLATION  OF  THIN  METAL  FILMS  ON  THE  POLYATHYLENTEREPHTHALAT  SUBSTRATE 
(13.00-13.20)  Kucherov  A.N.  LASER  BEAM  EVAPORATION  OF  ICE  PLATE  AEROSOL  PARTICLE 
(13.20-13.40)  Wolkov  S.A.  THE  LASER  WITH  INTRACAVITY  REACTOR  FOR  PROCESSING  OF 
DISPERSIBLE  PARTICLES. 

6  JULY  96  Room  No  3  session  Standard.  Metrology  &  Technique  of  Aerosol 
Measurements.  Dr.  Balahanov  Michail  V..  Prof.  Mikhailov  Q.M..  Prof  MilW™ 


(10.40-11.00)  Balakhanov  M.V.,  Bolshakov  V.A.,  Kudijashov  V.V.,  Petrov  A. A.,  Sevastjanov 
V.D.,  Solnykov  V.V.  DEVELOPMENT  AND  METROLOGICAL  QUALIFICATION  OF  THE 
RADIOACTIVE  ISOTOPE  DUST-METER  IKAR. 

(11.00-11.20)  Balakhanov  M.  V.,  Gritzenko  A.  P.,  Kocherga  V.  G.,  Trotzenko  N.P.  EQUIPMENT 
FOR  MEASUREMENTS  AND  TESTING  OF  AIR  CONTAMINATION  AND  CERTIFICATION  OF 
CLEAN  ROOMS 

(11.20-11.40)  Chechik  O.S.  MONODISPERSE  LATEXES.  MAKING,  USING,  CHARACTERISTICS 
(11.40-12.00)  Terentiev  V.E.  OPTICAL  DISTANCE  PROBING  OF  EXTRACTIVE  PULPS 
(12.40-13.00)  Agranovski  I.E.  NEW  TECHNIQUE  FOR  MONITORING  OF  AEROSOL 
CONCENTRATION 

(13.00-13.20)  Logvinov  L.M.,  Malygin  N.A.,  Smagin  W.A.,  Courdin  G.A.  INDICATOR  OF 
QUALITY  CONTROL  OF  JET  FUELS  OF  A  TYPE  POTOK-RT 

(13.20-13.40)  Kameshkov  G.B. ,  Mirzoeva  L.  A.,  Grammatin  A.P.,  Lustberg  E.A.,  Makovtsov 
G.A.  UV,  VISIBLE  &  IR  HIGH-QUALITY  SMALL-SIZED  OBJECTIVES  FOR  RESEARCH  OF 
ATMOSPHERE  OPTICAL  PARAMETERS 

(13.40-14.00)  Mikhailov  O.M. ,  Kanatenko  M.A.  METROLOGICAL  PROVISION  OF  AEROSOL 
MEASUREMENTS 
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6  JULY 9$  Room  No  4  (<?h  floor)  session  Aerosol  Theory  Co-chairs  Prof. 
Uvarova  L.A..  Prof.  Castillo 

(10.40-11.00)  Kiselev  O.M.,  Zaripov  Sh.Kh.,  Zigangareeva  L.M.  MATHEMATICAL  MODEL  OF 
AEROSOL  ASPIRATION  IN  CALM  AIR 

(11.20-11.40)  Chernyak  V. ,  Klitenik  O.  LIGHT-INDUCED  EVAPORATION  AND  GROWTH  OF 
AEROSOL  PARTICLES 

(11.40-12.00)  Aloyan  A.E.,  Arutyunyan  V.O.,  Louzan  P.I.  NUMERICAL  MODELING  OF  GAS- 
AEROSOL  INTERACTION  IN  WET  ATMOSPHERE 

(12.00-12.20)  Grigorev  A.I.,  Sidorova  T.I.  SOME  REGULARITIES  OF  A  PRECIPITATION  OF 
STOKE  AEROSOL  &  ITS  ACCUMULATION  ON  A  SOIL  &  A  VEGETATION 
(13.00-13.20)  Redcoborody  Yu.,Grinshpun  S.,Zadorozhnii  V.  EXPERIMENTAL  INVESTIGATION  OF 
DRIFT  MOTION  IN  AEROSOLS  AND  HYDROSOLS  UNDER  PROPAGATING  ACOUSTIC  WAVE 
(13.20-13.40)  Castillo  J.L.,  Garcia- Ybarra  P.L.  INFLUENCE  OF  DIFFUSIVE  LEAKAGE  IN 
METHODS  OF  PARTICLE  REJECTION  FROM  SURFACES 

(13.40-14.00)  Seo  T.,  Choi  J.-H.,  Chung  J.-H.,  Jeong  H.-I.  numerical  analysis  of  flow  field 

IN  THE  CERAMIC  CANDLE  FILTER  USED  IN  INTEGRATED  GASIFICATION  COMBINED  CYCLE 
(14.00-14.20)  Podvysotsky  A.M.  MICROMECHANICS  OF  DROPS  INTERACTION  IN  AEROSOL  FLOWS 
15.00-16.00  Posters 
17.00  -18.00-  Excurtion 


7  JULY  96  Room  No  1  H 8th  floor)  session  Fullerenes  and  Nanotubes  co¬ 
chairs:  Professor  Shinohara.  Professor  Chernozatonskv.  Professor  Vinogradov 
(9.00-9.20)  Lozovik  Yu.  E.,  Popov  A.  M.  THE  PRINCIPLES  AND  METHODS  OF  BIOLOGICAL 
AEROSOL  INVESTIGATION 

(9,20-9.40)  Ivanov-Omskii  V.I,  Yastrebov  S.G.  DIAMOND  NANOCLUSTERS  NUCLEATION  IN 
AMORPHOUS  CARBON  MEDIA 

(9.40-10.00)  Chemozatonskii  L.A.,  Lebedev  N.G.,  Litinski  A.O.,  Zaporotskova  I.V.  HYDRIDES 
OF  SINGLE-WALLED  CARBON  NANOTUBES 

(10.00-10.20)  Lavrov  V.V.,  Arkhangel'skii  I.V.,  Skokan  E.V.  SYNTHESIS  OF  HIGHLY  DISPERSED 
PRECURSORS  FOR  C60  PHOTOPOLYMERIZATION 

(10.40-11.00)  Astakhova  T.Yu.,  Buzulukova  N.Yu.,  Vinogradov  G.A.  NEW  ISOMERIZATION 
REARRANGEMENTS  FOR  FULLERENES 

(11.00-11.20)  Losovik  Yu.E.,  Popov  A.M.  FORMATION  OF  FULLERENES  AND  THEIR  ISOMERS 
(11.20-11.40)  Shinohara  H.  PUTTING  METAL  ATOMS  INTO  FULLERENES:  ENDOHEDRAL 
METALLOFULLERENES 

(11.40-12.00)  Heusler  G,  Campbell  E.E.B.  ALIGNMENT  EFFECTS  IN  NA*(3P)  -  Ceo  CHARGE 
TRANSFER  REACTIONS 
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(12.40-13.00)  Volkov  I.A.  TO  THE  HIGHER  FULLEREN  PROBLEM 

(13.00-13.20)  Krestinin  A.  V.  MECHANISM  OF  SOOT  FORMATION  IN  PYROLYSIS  AND 

COMBUSTION  OF  HYDROCARBONS 


(13.20-13.40)  Lebedev  N.G.,  Zaporotskova  I.V.,  Litinsky  A.O.,  Chemozatonsky  L.A.  ELECTRON 
STRUCTURE  OF  CARBON  NANOTUBES  MODIFIED  BY  ALKALI  METAL  ATOMS 

7  JULY 9*  Room  1  (18th  floor)  PLENARY  CEREMONY  (14.20-15.40^ 

Brief  estimation  of  best  presentations  bv  session  chairs. 

Speeches  of  session  chairs:  Professor  Shinohara.  Professor  Chemozatonsky, 
Professor  Vinogradov,  Professor  Lorber  K..  Professot  Chung.  Dr. Weinstein  A.. 
Dr  Radionov. :  Prof.  Bazarov.  Dr  Choi.  Prof.  Arsentieva.  Dr  Seo 
Reccomendations  for  IAS-5  (new  sessions...) 

7  JULY  9&  Room  No  2  (18th  floor)  session  Cleaning  of  gases  Co-chairs: 
Professor  Lorber  K..  Professot  Chung 

(9.00-9.20)  Agranovski  I.E.,  Myojo  T.,  Braddock  R.  D.  STUDY  OF  THE  PERFORMANCE  OF 
DIFFERENT  FILTERS  UTILIZED  IN  FILTRATION  OF  AEROSOLS  BY  BUBBLING 
(9.20-9.40)  Siebenhofer  M.,  Lorber  K.E.  WET  ELECTROSTATIC  PRECIPITATION  OF  FINE  PARTICLES 
(9.40-10.00)  Chung  J.D. ,  Choi  J.H.,  Kanaoka  C.  EXPERIMENTAL  RESULTS  OF  HIGH 
TEMPERATURE  FILTRATION  AND  DUST  CAKE  ANALYSIS  BY  CERAMIC  CANDLE  FILTER 
(10.00-10.20)  Choi  J-H,  Seo  Y-G,  Jeong  H-I ,  Chung  J-H  THE  PULSE  CLEANING 
BEHAVIOURS  OF  GROUP  CANDLE  FILTER  IN  A  HOT  BENCH  UNIT 

7  JULY  96  Room  No  2  (18fh  floor)  session  Marine  Aerosol  co-chairs 
Dr  .Weinstein  A..  Dr  Radionov 

(10.40-11.00)  Geemaert  G.  L.,  Geemaert  L.  L.  S.  THE  ROLE  OF  MARINE  SPRAY  AND 
AEROSOLS  ON  THE  AIR-SEA  EXCHANGE  OF  HEAT  AND  GASES 

(11.00-11.20)  Nguyen  B.  C.,  Mihalopoulos  N.,  Sciare  J.,  Baboukas  E.  SEASONAL  VARIATION  OF 
AEROSOL  DEPOSITION  FROM  BIOGENIC  SULFUR  GASES  IN  REMOTE  MARINE 
ATMOSPHERE  AT  AMSTERDAM  ISLAND  IN  THE  SOUTHERN  INDIAN  OCEAN 
(11.20-11.40)  Pryor  S.C. ,  Barthelmie  R  J. ,  Geemaert  L.L.S.,  Ellermann  T.,  Perry  K.D.  THE 
ROLE  OF  AEROSOLS  IN  DRY  DEPOSITION  TO  COASTAL  WATERS 

(11.40-12.00)  Zielinski  T.  ,  Zielinski  A.,  Piskozub  J.  INFLUENCE  OF  DYNAMIC  ATMOSPHERIC 
CONDITIONS  ON  THE  CONCENTRATIONS  AND  PARTICLE  SIZE  DISTRIBUTION  OF  THE 
MARINE  AEROSOL 


7  JULY 96  Room  No  2  (l$h  floor)  session  (l$h  floor)  Aerosol  Technology  co¬ 
chairs:  Prof.  Bazarov.  Dr  Choi 


(12.40-13.00)  Gertsenshtein  S.Ya.,  Lyakhov  A.G.,  Nekrasov  I.V.  ON  SPRAYING  OF 

ELECTRIFIED  CAPILLARY  JETS 

(13.00-13.20)  Zvereva  N.S.  DUST  GENERATOR  QUARTZ 

(13.20-13.40)  Varushchenko  R.M.,Druzhinina  A.I.,Pashchenko  L.L.  THERMODYNAMIC 
INVESTIGATION  OF  THE  ALTERNATIVE  FREONS  R-122  AND  R-122A 

(13.40-14.00)  Glikin  M.,  Kutakova  D.  ,  Prin  E.  UNSTEADY-STATE  PROCESSES  IN  AEROSOL  OF 
CATALYST 


7  JULY 96  Room  No  3  (9th  floor)  session  Ultrafme  powders  Prof. 
Arsentieva.  Dr  Seo 
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(9.00-9.20)  Jigatch  A.N.,  Leypunsky  I.O.,  Kuskov  M.L,  Verzhbitskaya  T.M.  ULTRA-FINE 
POWDERS  OF  METALS,  PRODUCED  BY  EVAPORATION-IN-FLOW  TECHNIQUE 
(9.20-9.40)  Kostiuk  V.V.,  Lepeshinsky  I.A.,  Ivanov  O.K.,  Zuev  Yu.V.,  Reshetnikov  V.A., 
Voronettsky  A.V.,  Tsipenko  A.V.  some  results  of  the  investigation  of  two-phase  jets. 
(9.40-10.00)  Pokropivny  V.V.,  Skorokhod  V.V.,  Pokropivny  A.V.,  Krasnikov  Y.G. 
MECHANICAL  PHENOMENA  AT  SHOCK  AND  DESTRUCTION  OF  METALLIC 
NANOPARTICLES  STUDIED  BY  MOLECULAR  DYNAMICS  SIMULATION 
(10.00-10.20)  Arsentyeva  I.,  Talian  N.,  Iordovich  D.,  Krsmanovich  D.,  Sokolova  E.  ANALYSIS 
OF  THE  HIGHDISPERSED  METALS  AND  OXIDES  POWDERS 

15.00-16.00  POSTERS 


17.00  -16,00-  Excurtion 


(9.00-9.20)  Shilkov  A.V.,  Shilkova  S.V.  A  COMPUTER  CODE  SYSTEM  ATRAD  FOR  EFFICIENT 


PRECISE  CALCULATIONS  OF  ATMOSPHERIC  RADIATION 


(9.20-9.40)  Russell  P.  B., Livingston  J.  M. , Schmid  B.  ,Hignett  P.  .Durkee  P.  A. , Hobbs  P.  V. , 


Gasso  S.,  Hegg  D. , Stowe  L.L. , Bates  T.  S.,  Quinn  P.  K.,Hamill  P.  URBAN-MARINE  AND 
MINERAL-DUST  AEROSOL  PROPERTIES,  RADIATIVE  EFFECTS  AND  CLOSURE  STUDIES 


OVER  THE  ATLANTIC  OCEAN:  AN  OVERVIEW  AND  SELECTED  RESULTS  FROM  TARFOX 


AND  ACE-2 

(9.40-10.00)  Rublev  A.N.,Chubarova  N.Ye.,Trotsenko  A.N,Trembach  V.V., Zaharova  P.V.  THE 
EVALUATION  OF  THE  APPLICABILITY  OF  THE  CONTINENTAL  AEROSOL  MODEL  FOR 


RADIATIVE  CALCULATIONS 

(10.00-10.20)  Li  Z.  ,  Kou  L.  DIRECT  RADIATIVE  FORCING  AT  THE  SURFACE  BY  SMOKE 
AEROSOLS  DETERMINED  FROM  SATELLITE  &  SURFACE  MEASUREMENTS 
(10.40-11.00)  Kato  S.,  Charlock  Th.P.,  Clothiaux  E.E.,  Long  C.L.,  Charles  N.  Mace  C.N., 
Ackerman  T.P.  CHARACTERISTICS  OF  AEROSOL  AT  THE  NORTHERN  OKLAHOMA 


(11.00-11.20)  Feigelson  E.M.,  Gorchakova  I. A.,  Shilovtseva  O.A.  THE  INFLUENCE  OF  AEROSOL 
ON  THE  FLUXES  OF  SOLAR  RADIATION  IN  ATMOSPHERE,  CLOUDS  AND  ON  THE  EARTH 


SURFACE 

(11.20-11.40)  Balkanski  Y.,Guelle  W., Schulz  M.,  Claquin  T.,Marticorena  B.,Bergametti 
G.,Chazette  P.,Pelon  J.  MODELING  THE  ATMOSPHERIC  CYCLE  AND  THE  RADIATIVE 
EFFECT  OF  SAHARAN  DUST 

(11.40-12.00)  Arking  A.  THE  INFLUENCE  OF  AEROSOLS  ON  ATMOSPHERIC  ABSORPTION  OF 
SOLAR  RADIATION 

(12.40-13.00)  Aristova  E.N.,  Goldin  V.Ya.  CALCULATION  OF  ANISOTROPIC  SCATTERING  OF 
SOLAR  RADIATION  IN  ATMOSPHERE  (MONOENERGETIC  CASE) 

(13.00-13.20)  Stenchikov  G.,  Kirchner  I. ,  Robock  A. ,  Graf  H-F.  RADIATIVE  FORCING  AND 
CLIMATE  RESPONSE  FROM  THE  1991  MT.  PINATUBO  AEROSOL  CLOUD 
(13.20-13.40)  Ackermann  I.J.,  Hass  H.  REGIONAL  AEROSOL  MODELLING  WITH  A  EULERIAN  MODEL 
(13.40-14.00)  Zuev  V.E.  COMPLEX  AEROSOL  PROGRAM  OF  THE  INSTITUTE  OF 
ATMOSPHERIC  OPTICS  SB  RAS,  TOMSK,  RUSSIA 
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6  JULY  96  Room  1  PLENARY  CEREMONY  (14.20-15.40) 

Brief  estimation  of  best  presentations  bv  session  chairs. 

Speeches  of  session  chairs:  Prof.  Arking  A..  Prof.  Schlesinger  M.,  Academician 
Prof.  Kondratiev.  Prof.  Hamill.  Prof.  Ivlev,  Prof.  Mikhailov  O.M.,  Prof.  Zuev 
V.E..  Prof.  Hamill.  Professor  Geemaert.  Prof.  Gavrilov.  Prof.  Kogan,  Dr, 
Tschiersch 

Reccomendations  for  IAS-5  (new  sessions...) 

6  JULY  96  Room  No  2  session  Aerosols  in  Stratosphere  co-chairs:  Prof. 
Hamill.  Prof.  Ivlev.  Prof.  Mikhailov  O.M. 

(9.00-9.20)  Ivlev  L.S.,  Melnikova  I.N.  MICROPHYSICAL  PARAMETERS  OF  STRATUS  CLOUDS 
(9.20-9.40)  Kuznetsova  I.  N.,  Shakina  N.  P.  STRATOSPHERIC  INTRUSIONS  AS  TRANSFERRING 
RADIOACTIVE  AEROSOL  TO  THE  ATMOSPHERIC  SURFACE  LAYER 

(9.40-10.00)  Ivlev  L.S.,  Chelibanov  V.P.  AEROSOLS  AS  A  CAUSE  OF  OZONE'S  VARLABILITY  IN 
SPACE  AND  TIME 

(10.00-10.20)  Holben  B.,  Tanre  D. ,  Kaufman  Y. ,  Smirnov  A.,  Eck  T.,  Slutsker  I.,  Dubovik  O.,  Markham 
B.,  Abuhassan  N.,  ATMOSPHERIC  AEROSOL  OPTICAL  PROPERTIES  MEASURED  THROUGH 
THE  NASA  AEROSOL  ROBOTIC  NETWORK  (AERONET) 

6  JULY  9$  Room  No  2  session  Measurement  equipment  Prof.  Mikhailov 
O.M. 

(10.40-11.00)  Mikhailov  O.M.  MEASUREMENT  CHARACTERISTICS  OF  RECEIVERS  & 

SOURCES  OF  RADIATION 

(11.00-11.20)  Yevsikova  L.G. ,  Puisha  A.E.  TOOLS  OF  MEASURING  VISIBILITY  OF  OBJECTS 
THROUGH  AEROSOL  MEDIA 

(11.20-11.40)  Koudryashov  V.I.,  Ivlev  L.S.  PHYSICAL  TECHNIQUES  OF  ULTIMATE  ANALYSIS 
IN  ENVIRONMENTAL  MONITORING 

(11.40-12.00)  Lobanova  G.I.,  Mirsoeva  L.A.,  Popov  O.I.  BALLOON  -  BORNE  STUDIES  OF 
AEROSOL  OPTICAL  PROPERTIES  OF  FREE  ATMOSPHERE  AT  ALTITUDES  UP  TO  30  KM  IN 
VISIBLE  &  NEAR  IR  SPECTRAL  RANGES 

&  JULY  96  Room  No  3  session  Atmospheric  aerosols  Prof.  Zuev  V.E. 
_ session  Aerosols  in  Stratosphere  Prof.  Hamill 

(9.00-9.20)  Kolesnikov  E.Yu.,  Ivlev  L.S.,  Efremov  M.N.  MODEL  FOR  PROPAGATION  OF 
AEROSOLS  OF  VARIOUS  ORIGIN  UNDER  THE  CONDITIONS  OF  FOREST  VEGETATION. 
(9.20-9.40)  Veremei  N.E.,  Dovgaluk  Yu.A.,  Egorov  A.D.,  Ishenko  M.A.,  Ponomaryov  Yu.Ph., 
Sinkevich  A.A.,  Stalevich  D.D.,  Stepanenko  V.D.,  Khvorostovsky  K.S.  THE  INVESTIGATION 
OF  THE  INFLUENCE  OF  CLOUDS  AND  PRECIPITATIONS  ON  THE  PROCESSES  OF 
SCAVENGING  THE  AEROSOL  FROM  THE  TROPOSPHERE 

(9.40-10.00)  Hamill  P.  MICROPHYSICAL  PROCESSES  AFFECTING  THE  FORMATION  OF  THE 
BACKGROUND  STRATOSPHERIC  AEROSOL 

(10.00-10.20)  Stenchikov  G.,  Dickerson  R.,  Kondragunta  S.,  Park  R.  THE  IMPACT  OF  AEROSOLS 
ON  SOLAR  UV  ACTINIC  FLUX  AND  PHOTOLYSIS  RATES 


Copyright  1998  ©  by  Aerosol  Technology  Ltd.  Phone/Fax:  +7(095)1474361  EMAIL:  belov@tehno.mmtel.msk.su 


Page  No  8 


(10.40-11.00)  Kiseleva  M.,  Reshetnikova  I.,  Kazbanov  W.  ALTITUDINAL  &  SPECTRAL 
PROFILES  OF  ATMOSPHERIC  AEROSOL  EXTINCTION  IN  0.4-12.0  M  REGION: 
STRATOSPHERIC  BALLOON  EXPERIMENTS. 

(11.00-11.20)  Skrotskaya  O.P.,  Degtiarev  A.  I.  THE  CLIMATE  SIMULATION  BY  THE  ACCOUNT 
OF'  THE  RADIACTIVE  EFFECT  OF  AN  ATMOSPHERIC  AEROSOL. 

6  JULY  96  Room  No  4  session  Antropogenic  Aerosols  and  Environment 
Professor  Geemaert.  Prof.  Gavrilov 

(11.40-12.00)  LiZ.  REMOTE  SENSING  OF  FOREST  FIRES  AND  THE  DIRECT  RADIATIVE 
FORCING  OF  FIRE  SMOKE 

(9.00-9.20)  Garger  E.K.  AEROSOL  EMISSION  FROM  CONTAMINATED  STRIP  OF  SOIL 
DURING  HARROWING  &  TRUCK  MOVING 

(9.20-9.40)  Degtiarev  A.I.,  Naumov  A.D.,  Valteran  V.P.  THE  INFORMATION-ANALYTICAL 
COMPLEX  FOR  THE  ACCOUNT  OF  AEROSOL  EMISSIONS  IN  THE  ATMOSPHERE 
(9.40-10.00)  Barthelnie  R.J.  ,  Pryor  S.C.  DMS  OXIDATION  IN  A  NON-REMOTE  LOCATION 
(10.00-10.20)  Geemaert  G.  AEROSOL  RESEARCH  ISSUES  RELATED  TO  HEALTH  AND 
DEFENCE  POLICY 

(10.40-11.00)  Glushchenko  N.N.,  Bogoslovskaya  O.A.,  Olkhovskaya  I.P.  ENVIRONMENTAL 
DAMAGE  OF  FLY  ASH  FROM  THERMOELECTRIC  POWER  STATIONS  FOR  THE  LIVING 
ORGANISMS  -  MODELLING  WITH  ULTRADISPERSED  METAL  POWDERS 
(11.20-11.40)  Radionov  V.F.,  RusinaYe.N.  AEROSOL-OPTICAL  CHARACTERISTICS  OF  THE 
ATMOSPHERE  IN  HIGH  AND  TEMPERATE  LATITUDES  OF  RUSSIA 

(11.40-12.00)  Zakharenko  V.S.,  Parmon  V.N.  METAL  OXIDES  -  THE  MAIN  COMPONENTS  OF 
TROPOSPHERIC  SOLID  AEROSOLS  UNDER  THE  EARTH'S  ATMOSPHERE  CONDITIONS 

6  JULY  96  Room  No  4  (<fh  floor)  session  Radioactive  Aerosols  Prof. 

Kogan.  Dr.  Tschiersch  J.. 

(11.40-12.00)  Kogan  V.,  Schumacher  P.M.  PLUTONIUM  RELEASE  FRACTIONS  FROM 
ACCIDENTAL  FIRES 

(12.40-13.00)  Garger  E.K.,  Tschiersch  J.  SIZE  DISTRIBUTION  OF  RADIOACTIVE  PARTICLES 
RESUSPENDED  IN  THE  CHERNOBYL  AREA 

(13.00-13.20)  Tschiersch  J.,  Wagenpfeil  F.  HOT  PARTICLES  OF  CHERNOBYL  ORIGIN  IN 
ENVIRONMENTAL  SAMPLES 

(13.20-13.40)  Garger  E.K.,  Kashpur  V.,  ParetzkeH.G.,  Tschiersch  J.  RADIOACTIVE 
DISTRIBUTION  OF  SIZE  PARTICLES  FOR  SIMULATION  OF  SOME  ANTROPOGENIC 
ACTIVITIES 

1 5.00-1 6.00  POSTERS 
1 7.00  -1 6.00-  Excurtion 
9  JULY  9$  Room  No  1  (18th  floor ) 

Plenary  meeting 

9.00-10.20  and  10.40-12.00  Best  presentations  selected  during  plenary  ceremonies  from 
6  to  8  July  98.  Selection  of  recipients  of  AWARDS 
12.20  -  12.40  Discussing  features  of  IAS-5 

12.40  -  13.00  Presentation  of  President  of  Russian  Aerosol  Society 
13.00-13.20  AWARDS  CEREMONY 

BANQUETTE 
CLOSURE  OF  IAS-4 
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POSTERS  16-th  floor  -conference  hall 


6  JULY  199$  Poster  presentations  (18  th-floor  conference  hall) 


1526  Adams  P.A.,  Spendlove  J.C.  BIOLOGICAL  AEROSOLS  GENERATED  BY  SHOWER 
BATHING 

1534  Aleksashenko  V.  A. ,  Stupnikova  L.  I. ,  Solovyov  A.  A.,  Sukhoverkhov  L.  G.  EFFECT  OF 
FILIFORM-STRUCTURE-BASED,  SPACIALLY-DISTRIBUTED  AEROSOL  FORMATIONS  ON 
ELECTROMAGNETIC  WAVE  PROPAGATION  OVER  A  SUPER- WIDE  RANGE  OF 
FREQUENCIES 

1405  Alvarez,  M.  L.,  Canals,  A.,  Mora,  J.,  Todoli,  J.L.  APPLICATION  OF  TIKHONOV 
REGULARIZATION  METHOD  TO  OBTAIN  SIZE  DISTRIBUTIONS 
1 262  Anisimov  M.P.,  Nasibulin  A.G.,  Timoshina  L.V.  NUCLEATION  IN  THE  VICINITY  OF 
CRITICAL  PARAMETERS  OF  THE  1,3-PROPANDIOL  -  C02  BINARY  SYSTEM 
1 265  Anisimov  M.P.,  Nasibulin  A.G.,  Timoshina  L.V.  1,3-PROPANDIOL  -  SULFUR 
HEXAFLUORIDE  VAPOR  NUCLEATION  IN  THE  VICINITY  OF  CRITICAL  TEMPERATURE 
1374  Ankudinov  V.  B. ,  Klyonov  M.  G. ,  Maruhin  U.  A. ,  Ogorodnikov  V.  P.  EXPERIMENTAL 
INVESTIGATION  OF  HEAT  TRANSFER  IN  REGULAR  FLOW  OF  MONODISPERSE  DROPS. 

1 540  Aponin  G.I.,  Besshaposhnikov  A.A.,  Kulakov  D.M.,  Pal'  A.F.,  Serov  A.O.,  Suetin  N.V. 
MICROPARTICLE  CONCENTRATION  MEASURING  IN  THE  NON-SELF-SUSTAINED  GAS 
DISCHARGE  DUSTY  PLASMA 

1053  Arguchintsev  V.K.  MODELLING  OF  MESOMETEOROLOGICAL  PROCESSES  & 
POLLUTANTS  TRANSPORT  IN  THE  BOUNDARY  LAYER 

1 1 74  Belov  N.N.,  Belova  N.G.,  Galkin  A.S.  MICRODROPLET  METHOD  FOR  DIAGNOSTICS  OF 
BIOLOGICAL  ACTIVE  SUBSTANCES  IN  AEROSOL  SAMPLE 


1177  Belov  N.N.,  Belova  N.G.,  Morosov  S.Yu.  DIAGNOSTICS  OF  POLYNUCLEOTIDES  IN 
SAMPLES  OF  AEROSOL  (AIRBORNE) 

1176  Belov  N.N.,  Belova  N.G.,  Tychinsky  V.P.  PHASE  MICROSCOPE  FOR  BIOAEROSOL  DIAGNOSTICS 
1316  Beresnev  S.A.,  Pasechnik  A.S.  DIFFUSIOPHORESIS  OF  AEROSOL  PARTICLES  AT 
ARBITRARY  KNUDSEN 

1316  Beresnev  S.A.,  Starinov  S.A.  AEROSOLS  ELECTRODYNAMICS  PARAMETERS 
INVESTIGATION:  IMPORTANCE  FOR  A  NUMBER  PHENOMENON 


1216  Beschastnov  S.P.,  Naidenov  A.V.  SPATIAL  VARIABILITY  OF  WIND  FIELD  AND  ITS 
EFFECT  ON  POLLUTION  CONCENTRATION  NEAR  THE  GROUND  FOR  A  LOCAL  SYSTEM 
OF  RADIATION  MONITORING 

1 260  Beschastnov  S.P.,  Naidenov  A.V.  ON  A  CONTRIBUTION  OF  WIND  SHEARS  INTO 
HORIZONTAL  DISPERSION  OF  POLLUTION  PLUME  FROM  A  CONTINUOS  POINT  SOURCE 
1 263  Beschastnov  S.P.,  Naidenov  A.V.  THE  INVESTIGATIONS  OF  SPATIAL  VARIABILITY  FOR 
WIND  FIELD  AND  ITS  EFFECTS  ON  POLLUTION  CONCENTRATION  NEAR  THE  GROUND 
FOR  A  LOCAL  SYSTEM  OF  RADIATION  MONITORING 


1236  Bockmann  C.,  Bemutat  C.,  Fischer  S.  THE  NONLINEAR  LIDAR-EQUATION  -  AN  INVERSE 
ILL-POSED  PROBLEM 
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1496  Boyko  B.N.,  Matiashov  I.I.  BIOTEST,  AN  INSTRUMENT  FOR  MEASURING  METABOLIC 
ACTIVITY  OF  MICROORGANISMES 

1 36 1  Castillo  J;L.,  Garcia-Ybarra  P.L.  PRESENCE  OF  DIFFUSIVE  LEAKAGE  IN  METHODS  OF 
PARTICLE  REJECTION  FROM  SURFACES 

1223  Charty  P.V.,  Shemanin  V.G.  SOLID  PARTICLES  CONCENTRATION  OPTICAL 
MEASURERING  INSTRUMENTS  ON  THE  BASIS  OF  INTEGRATES  LIGHT  SCATTERING 
METHOD  APPLICATION  FEATURES 

1314  Chernyak  V.G.,  Beresnev  S.A.,  Starikov  S.A.  KINETIC  THEORY  OF  DIFFUSIOPHORESIS 
OF  AEROSOL  PARTICLES  IN  A  BINARY  GAS  MIXTURE 

1563  Curto  E.,  LinJ.-C.,  Gentry  J.W.  APPARENT  CHARGE  METHOD  FOR  INVERSION  OF 
CHARGE  DISTRIBUTIONS 

1106  Fertman  D.,  Rizin  A.  USING  OF  POLYDISPERSE  AEROSOLS  AND  SPECIAL  AEROSOL 
SOURCES  FOR  CALIBRATION  OF  AEROSOL  RADIOMETERS 

1362  Fisenko  S.P.  MODE  ANALYSIS  OF  OSCILLATORY  NUCLEATION  IN  VAPORS 

1326  Gavrilov  A.S.  STOCHASTIC  MODELING  OF  AEROSOLS  TURBULENT  DIFFUSION  IN 
LOWEST  TROPOSPHERE 

1354  Genikhovich  E.L.,  Gracheva  I.G.,  Khurshudyan  L.G.  A  NEW  RUSSIAN  REGULATORY 
DISPERSION  MODEL  FOR  LONG-TERM  AVERAGED  CONCENTRATIONS  AND  RESULTS  OF 
ITS  TESTING  WITH  S02  AND  PM10  MEASUREMENTS 

1 239  Goldstein  N.  EXOGENOUS  SUPEROXIDE  IS  A  VITAL  NECESSARY  COMPONENT  OF 
THE  ENVIRONMENT 

1 650  Igolkin  S.I.,  Uskov  V.N.  DISCRETE  MODEL  OF  NONEQUILIBRIUM  VAPOR  -  CRYSTAL 
TRANSITION  AND  THE  PROPERTIES  OF  SMALL  CONDENSED  PARTICLES 
1 407  Kadygrib  A.M.,  Kashparov  V.A.,  Lundin  S.M.,  Prister  B.S.,  Protsak  V.P.,  Levchuk  S.E., 
Yoschenko  V.I.,  Garger  E.K.,  Kashpur  V.A.,  Talerko  N.N..  THE  RESULTS  OF  EXPERIMENTAL 
RESEARCH  OF  THE  FOREST  FIRES  INFLUENCE  ON  THE  RADIOACTIVE  CONTAMINATION 
OF  ENVIRONMENT  AND  THE  ASSESSMENT  OF  DOSES  TO  FIRE  FIGHTERS. 

1241  Karelsky  K.  V.,  Petrosyan  A.  S.  SOLID  PARTICLES  DISPERSION  IN  TURBULENT 
PLANETARY  BOUNDARY  LAYER  FLOWS 

1 269  Katkov  V.  MODELING  OF  ATMOSPHERIC  TRANSPORT  OF  AEROSOL 
1266  Khelkovskiy-Sergeev  N.  BERILLIUM  AEROSOL:  HIGH  DANGER  YET  POSSIBLE 
PREVENTION  OF  HARMFUL  EFFECTS 

1613  Kirin  B.F.,  Tkachev  V.V.,  Dremov  V.I.  SYSTEM  OF  CONTROL  OF  SPRAYS  IN  THE 
LIMITED  AND  FREE  AIR  FLOWS,  RECOMMENDATIONS  ON  PREVENTING  OF  HARMFUL 
ACTING  OF  DUST  ON  PEOPLE  AND  ECOLOGY  OF  THE  REGION 
1476  Kondrasheva  M.N.,  Nayidenskiyi  M.S.,  Nesterov  V.V.,  Gritsyuk  V.A.,  Gordeev  V.V., 
Lukicheva  V.A.  SUCCINATE-STIMULATOR  OF  EMBRIO  AND  POSTEMBRIO 
DEVELOPMENT  OF  EGG  BREAD  POULTRY 

1673  Kondrashova  M.  N.,  Naidensky  M.  S.,  Lazareva  N,  U.,  Luzbaev  K.  V..  Karmoliev  R.  H.  USING 
OF  SPRAY  WATER  SOLUTION  OF  SUCCINATE  FOR  THE  STIMULATION  OF 
EMBRYOGENESIS  &  RISE  OF  RESISTANCE  &  PRODUCTIVITY  OF  MEAT  POULTRY 
1009  Koromyslov  V.A.,  Shiryaeva  S.O.  INSTABILITY  OF  A  CHARGED  DROP  FREELY 
FALLING  IN  THE  ATMOSPHERE 
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1 296  Kostyuk  V.A.,  Potapovich  A.I.,  Maslova  G.T.,  Korkina  L.G.,  Ostrakhovich  E.A. ,  Afanas'ev  I.B. 
PHARMACOLOGIC  APPROACH  TO  THE  STUDY  AND  MANAGEMENT  OF  PRIMARY 
MECHANISMS  RESPONSIBLE  FOR  ASBESTOS-RELATED  DISEASES 
1496  Kotelnikov  G.V.,  Shkidchenko  A.N.,  Permyakov  E.A.  TITRATION  CALORIMETER  IN 
DIAGNOSIS  OF  MICROORGANISMS 

994  Kudriavtcev  LA.  HARDWARE  METHOD  OF  INCREASE  CONCENTRATION  LIMIT  OF 
PHOTOELECTRIC  ANALYZERS  OF  CONTAMINATION  OF  A  LIQUID 
1000  Kudriavtcev  I.A.,  Fadeev  V.V.  APPLICATION  OF  MICROCOMPUTERS  IN  SYSTEMS  OF 
RECOGNITION  OF  COMPLEX  PULSES  FROM  PARTICLES  ON  THE  OUTPUT  OF 
PHOTOELECTRIC  GAUGES 

1 224  Laktyushkin  G.V.,  Privalov  V.E.,  Shemanin  V.G.  AEROSOL  CEMENT  PARTICLES 
NUMBER  CONCENTRATION  LIDAR  STUDIES 

13&1  Letfullin  R.R.,  Igoshin  V.I.,  Sannikov  S.P.  DESIGN  OF  HIGH-POWER  PULSED  CHEMICAL 
HF-LASER  ON  BIPHASE  ACTIVE  MEDIUM  WITH  AEROSOL  REACTOR 
1201  Letfullin  R.R,  Melikhov  K.G. ,  Igoshin  V.I.  TIME  DYNAMICS  OF  THE  DISPERSE 
COMPONENT  OF  THE  BIPHASE  LASER  ACTIVE  MEDIUM 

993  Logvinov  L.M.  BUILT  -  IN  SENSORS  (BIS)  FOR  DIAGNOSTICS  OF  LIQUID  SYSTEMS  ON 
PARAMETERS  OF  PARTICLES  OF  WEAR. 

1294  Lysak  L.V.,  Sidorenko  N.N.  CONTRIBUTION  OF  SOIL  BACTERIA  IN  AIR-PLANKTON  OF 
URBAN  ENVIRONMENT 

1562  Marui  Y.,  Lin  J-C.,  Chang  Y.C.,  Gentry  J.W.  EXPERIMENTAL  MEASUREMENTS  WITH 
THE  ORIFICE-ORIFICE  CLASSIFIER 

1242  Melihov  I.V.,  Vedernikov  A.A.,  Simonov  E.F.,  Berdonosov  S.S.,  Bozhevolnov  V.E. 
CHEMOJET  MOTION  OF  SOLID  PARTICLES  IN  AEROSOLS 

1462  Mikhailov  E.  F.,  Vlasenko  S.  S.,  Kiselev  A.  A.  SOOT  PARTICLES  RESTRUCTURING  IN 
FLOW  CONDENSATION  CHAMBER 

1 543  Mikhailov  E.  F.,  Vlasenko  S.  S.,  Kiselev  A.  A.,  Saphronova  J.  F.  EXTINCTION  OF  LIGHT  BY 
AEROSOL  SOOT  PARTICLES  WITH  DIFFERENT  MORPHOLOGY 

1406  Mora  J.,  Todoli  J.L.,  Canals  A.  NUCLEATION  PROCESSES  IN  ANALYTICAL  HOT  LIQUID 
AEROSOLS 

1370  Murina  T.A.,Nezhdanova  S.N.  OPTICAL  POLARIZATION  CHARACTERISTICS  OF  SPACE  DEBRIS 
1266  Nasibulin  A.G.,  Shandakov  S.D.,  Anisimov  M.P.,  Timoshina  L.V.  DETERMINATION  OF 
SURFACE  ENERGY  OF  CRITICAL  EMBRYOS 

1412  Nekrasov  V.V.,  Gasanov  D.R.,  Portyan  A.T.,  Ryjakova  N.V.,  Surin  N.M.  PORTABLE 
CORRELATED  OPTICAL  DETECTOR  FOR  EXPRESS  REMOTE  ANALYSIS  OF  POLLUTING 
SUBSTANCES  IN  ATMOSPHERE 

1 1 95  Pendleton  J.D.,  Hill  S.C.  COLLECTION  OF  EMISSION  FROM  OSCILLATING  DIPOLES 
INSIDE  AN  ILLUMINATED  MICROSPHERE:  ANALYTICAL  INTEGRATION  OVER  A  CIRCULAR 
APERTURE 

1 237  Persiantseva  N.M.,  Popovitcheva  O.B.,  Rakhimova  T.V.  PHASE  STATE  AND  REACTION 
ABILITY  OF  WATER/ICE  CONTRAIL  AEROSOLS.LABORATORY  STUDIES. 

1 204  Philippov  V.L.,  Makarov  A.S.,  Ivanov  V.P.,  Kozlov  S.D.  A  COMPLEX  OF  INSTRUMENTS 
FOR  REALIZING  THE  BASIC  TECHNOLOGIES  OF  ENVIRONMENTAL-STATE  EXPRESS- 
ANALYSIS 
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1 203  PhilippovV.L.,  MAKAROV  A.S.,  IVANOV  V.P.  MODEL  OF  OPTICAL  WEATHER  IN  THE 
SURFACE  ATMOSPHERIC  LAYER  AND  ITS  AEROSOL  SECTION 
1310  Polyanskay  M.L.  MICROBIAL  BIOMASS  AS  FACTOR  OF  STABILITY  OF  EARTH 
ATMOSPHERE  COMPOSITION 

995  Pominov  E.I.  PIEZOELECTRICAL  CONVERTERS  IN  MONITORING  SYSTEMS  OF 
PARAMETERS  OF  METAL  PARTICLES 

1 579  Reshetilov  A.N.,  Iliasov  P.V.  BIOSENSORIC  APPROACH  FOR  DETECTION  OF 
MICROORGANISMS 

1005  Schukin  S.I.,  Gngor'ev  A.I.,  Belonojko  D.F.  ON  A  STABILITY  OF  CAPILLARY 
OSCILATTONS  OF  HEAVILY  CHARGED  ELLIPSOIDAL  DROP 

1007  Shiiyaeva  S.O.,  Jarov  A.N.,  Koromyslov  V.A.  THE  DISPERSION  OF  A  BUBBLE  IN  A 

UNIFORM  ELECTROSTATIC  FIELD  IN  DIELECTRIC  LIQUID 

1537  Siklinsky  V.I.  THE  GRAIN  ORIENTATION  IN  GASEOUS-DUST  MEDIUM 

1 1 59  Smirnov  V.V.,  Savchenko  A.V.,  Pronin  A. A.  AIRBORNE  DEVICES  FOR  STUDY  OF 

SUPERFINE  ATMOSPHERIC  AEROSOLS 

1190  Smirnov  A. A.,  Gillette  DA.,  Novitski  M.A.,  Granberg  LG.  REGULARITIES  OF  LONG 
DISTANT  TRANSPORT  OF  SOIL  DUST 

1 302  Starik  A.M.,  Lebedev  A.B.,  Saveliev  A.M.,  Titova  N.S.,  Zaychik  L.I.  MODELING  OF 
NUCLEATION  AND  ICE  PARTICLE  FORMATION  IN  THE  PLUME  OF  HYPERSONIC 
AIRCRAFT  WITH  HYDROGEN  COMBUSTION  ENGINE. 

1423  Sutherland  R.A.,  Klett  J.D.  OPTICAL  PROPERTIES  OF  NON-SPHERICAL  AEROSOL 
PARTICLES  IN  RANDOM  ORIENTATIONS 

1 003  Varekhov  A.G.  THE  ELECTROSTATICS  OF  INDOOR  ENVIRONMENTAL  AEROSOL 
953  Veselov  D.P.,  Mirsoeva  L.A.,  Gripost  S.B.,  Semenova  V.I.,  Lobanova  G.I.,  Popov  O.I. 
METHODS  &  COMPUTATION  CODES  FOR  CALCULATION  OF  BACKGROUND  OBJECT 
RADIANCES  WITH  ACCOUNT  OF  AEROSOL  SCATTERING 

1019  Voszhennikov  O.I.,  Nikonov  S.A.  ON  DEFINITION  OF  ABSORPTION  AND  REFLECTION 
COEFFICIENTS  OF  PARTICLES  BY  UNDERLAYING  SURFACE 

1 272  Vozszennikov  O.I.,  Nikonov  S.A.  ABOUT  DETERMINATION  OF  COEFFICIENTS  OF 
ABSORPTION  AND  REFLECTIVITY  OF  MATERIAL  PARTICLES  FROM  THE  UNDERLYING 
SURFACE 

1 270  Vozszennikov  O.I.,  Zhukov  G.P.,  Svirkunov  P.N.  AN  EFFECT  OF  SOURCE  TERM 
IMPURITY  CLOUD  CENTER  RANDOM  WALKS  ON  IMPURITY  CONCENTRATION 
FLUCTUATIONS 

1045  Wick  C.  PULSED  LIGHT  DEVICE  FOR  DEACTIVATION  OF  BIOAEROSOLS 
1603  Wolkov  S.A.  ABOUT  THE  LASER  WITH  ACTIVE  AEROSOL  MEDIUM 

1221  Zaitsev  V.,  Zaitseva  N.  THE  OZONE  TREATMENT  OF  THE  HUMAN  BLOOD  PLASMA  IN 
AEROSOL  REGIME,  CELLULAR-VESICULAR  TEXTURES,  DISMETABOLISM  AND 
PHYSICAL-CHEMICAL  CHARACTERISTICS  OF  THE  HUMAN  BLOOD  PLASMA. 

1046  Zaromb  S.,  Birenzvige  A.,  Doherty  R.W.  A  PORTABLE  HIGH-THROUGHPUT  LIQUID- 
ABSORPTION  AIR  SAMPLER  [PHTLAAS] 

1023  Zhukov  G.P.,  Nikonov  S.A.  THEORETICAL  &  EXPERIMENTAL  STUDYING  OF 
LANGEVIN  MONTE-CARLO  SCHEME  FOR  ATMOSPHERIC  TURBULENT  DIFFUSION 
1 277  Zhukov  G.P.,  Nikonov  S.A.  EXPERIMENTAL  AND  THEORETICAL  STUDYING  OF 
LANGEVEN  SCHEME  OF  STOCHASTIC  WANDERING 
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1020  Zhukov  >}.P.,  Svirkunov  P.N.  ACCOUNT  OF  IMPURITY  CLOUD  CENTER  RANDOM 
WALK  AT  CALCULATIONS  OF  CONCENTRATIONS  UNDER  EMERGENCY  RELEASES 

1021  Zhukov  G.P.,  Svirkunov  P.N.,  Yurchak  B.S.  DETERMINATION  OF  SOME  MODEL 
PARAMETERS  OF  THE  ATMOSPHERIC  BOUNDARY  LAYER  BY  THE  RADAR-TRACER 
METHOD 
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1504  Alexandrov  I.V.,  Zhu  Y.T.,  Raab  G.I.,  Amirkhanov  N.  M.,  Islamgaliev  R.  K.,  Valiev  R.  Z. 
STRUCTURE  AND  MECHANICAL  BEHAVIOUR  OF  NANOCOMPOSITES  PROCESSED  BY 
SPD  CONSOLIDATION  OF  METALLIC  AND  CERAMIC  POWDERS 

1400  Altman  I.S.  DETAIL  APPROACH  TO  DESCRIPTION  OF  NANOOXIDES  CONDENSATION 
GROWTH  DURING  METALS  COMBUSTION 

1396  Altman  I.S.,  Shoshin  Yu.L.  EXPERIMENTAL  STUDY  OF  ULTRA-FINE  M>jO  PARTICLES 
DURING  THEIR  CONDENSATION  GROWTH  NEAR  THE  BURNING  MAGNESIUM  PARTICLE 
1524  Alymov  M.I.,  Arsentyeva  LP.  METHODS  OF  PRODUCTION  OF  THE  ULTRADISPERSED 
POWDERS 

1194  Apostol  M.  FULLERENE  MOLECULE  &  ALKALI  FULLERIDES 

1447  Astakhova  T.Yu.,  Buzulukova  N.Yu.,  Vinogradov  G.A.  NEW  ALGORITHM  FOR  THE 

GENERATION  OF  NANOTUBE  CAPS 

1 569  AureaJEspinosa  C.  SLABS  AND  FIBERS  DEFORMATIONS  IN  INORGANIC  FULLERENE- 
LIKE  STRUCTURES 

1 441  Bazarov  V.G.  POCULIARITIES  OF  LIQUID  ATOMIZATION  BY  MEANS  OF  POROUS 
SWIRL  INJECTOR 

1032  Belov  N.N.,  Simanchev  S.K.,  Tokarevskikh  A.V.  FUNCTION  OF  DISTRIBUTION  OF 
FULLERENE  SOOT  PARTICLES. 

1035  Belov  N.N.,  Simanchev  S.K.,  Tokarevskikh  A.V.  STRUCTURE  OF  SURFACE  OF  CATHODE 
DEPOSIT,  FORMED  DURING  FULLERENES  SYNTHESIS  IN  ARGON. 

1 466  Bordiakovskiy  A.B.,  Kozhushkov  N.P.,  Golotaystrov  A.V.,  Pukhiiy  V.A.  RESEARCH  OF 
DYNAMICS  OF  DEVELOPMENT  AND  SUPPRESSION  OF  EXPLOSION  IN  CLOSED  VESSELS 
1636  Buynovskii  S.N.,  Gaponenko  L.A.,  Gerlivanov  V.G-,  Chernyshev  E.A.  PRODUCTION  OF 
HIGH-DISPERSED  OXIDES  OF  ELEMENTS  BY  "TECHNOLOGIC  COMBUSTION"  METHOD 
IN  REACTORS  BASED  ON  COMBUSTION  CHAMBERS  OF  LIQUID-PROPELLANT  ROCKET 
ENGINES. 

1036  Choi  J.-H.,  Park  G.-W.,  Jeong  H.,  and  Chung  J.-H.  OPERATION  OF  HOT  BENCH 
FILTRATION  SYSTEM  OF  DUST  REMOVAL  FOR  ADVANCED  GOAL  UTILIZING  COMBINED 
SYSTEM 

1 293  Cicardi  C.,  Galli  A.,  Milazzo  M.  NON  DESTRUCTIVE  EXAMINATION  BY  TXRF  (TOTAL 
REFLECTION  X-RAY  FLUORESCENCE)  OF  AIR  NUCLEOPORE  FILTERS 
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1 1 62  Despa  F.  POINT  IONS  APPROXIMATION  WITHIN  THE  MARCH  MODEL  FOR  THE 
FULLERENE  MOLECULE 

1551  Dzidziguri  E.L.,  Levina  V.V.,  Ryzhonkov  D.I.  THE  STUDING  OF  FORMING  PROCESSES 
OF  ULTRAFINE  POWDER  OF  FE-CO  ALLOYS  BY  METHOD  CHEMICAL  DISPERSING 
1541  Ivanov  V.V.,  Pal’  A.F.,  Rakhimova  T.V.,  Serov  A.O.,  Suetin  N.V.  THE  PLASMA 
RECOMBINATION  ON  THE  DUST  PARTICLES  IN  THE  NON-SELF-SUSTAINED  GAS  DISCHARGE 
1452  Ivanov-Omskii  V.I.,  Kuznetsova  E.K.,  Yastrebov  S.G. ,  Dyuzhev  GA.  IR-ACTTVE  MODES  OF 
FULLERENE  GROWN  ON  SILVER 

1507  Kolesov  V.P.,  Melkhanova  S.V.,  Pimenova  SM.  ABOUT  ENTHALPY  OF  FORMATION  OF 
FULLERENE  C70 

1479  Koltover  V.K.,  Bubnov  V.P.,  Estrin  Ya.I.,  Laukhina  E.E.,  Yagubskii  E.B.  ENDOHEDRAL 
MFTAT  -T  OFTTT  .TERF.NES;  PREPARATION,  EPR  SPECTROSCOPY  AND  POTENTIAL 
APPLICATION 

1 279  Krawez  N.,  Gromov  A.,  Heusler  G.,  Praxedes  A.,  Hertel  I.V.,  Campbell  E.E.B.  PRODUCTION 
AND  CHARACTERIZATION  OF  ENDOHEDRAL  LI@C60 

1254  Krestinin  A.V.,  Moravsky  A.P.,  Tesner  PA.,  Fursikov  P.V.  SOOT  AEROSOL  AND 
FULLERENE  FORMATION  IN  CARBON  VAPOUR  CONDENSATION  PROCESS 
1503  Kuzmina  N.F.,  Islamgaliev  R.K., Valiev  R.Z.  INFLUENCE  OF  CERAMIC  PARTICLES  ON 
MECHANICAL  BEHAVIOUR  OF  ALUMINIUM  NANOCOMPOSITES 
1 397  Maricic  A.,  Radic  S.,  Ristic  M.M.  KINETICS  OF  FREE  VOLUME  CHANGES  OF  THE 
FE89.8NI1.5SI5.2B3C0.5  AMORPHOUS  ALLOY 

1024  Milani  P.,  Piseri  P.,  Barborini  E.,  Bottani  C.E.,  Ferrari  A.,  Bassi  A.Li.  SYNTHESIS  OF 
NANO  STRUCTURED  MATERIALS  FROM  AGGREGATES  PRODUCED  BY  A  PULSED  ARC 
GAS  AGGREGATION  CLUSTER  SOURCE 

1349  Milosevic  O.,  Mancie  L.,  Nikolic  N.,  Ristic  M.M.  NANOSTRUCTURE  CERAMIC  OXIDE 
SYNTHESIS  FROM  THE  AEROSOL 

1443  Nadtochenko  V.A.^iwi  J.  PHOTOINDUCED  GENERATION  OF  H202  IN 
WATER/HYDROCARBON  EMULSIONS  CONTAINING  C60 

1414  Nekrasov  V.V.,  Ogorodnykov  B.I.,  Surin  N.M.  THE  MODIFICATED  PETRYANOVS  FILTER 

FOR  DIRECT  RADIOMETRY  OF  ALPHA-RADIONUCLIDES  IN  AEROSOLS 

1473  Nikitin  P.V.  THE  BASIS  OF  MECHANISM  FOR  SYNTHESIS  THE  PROTECTIVE  COATS 

DEPOSITED  WITH  LOW-TEMPERATURE  SUPERSONIC  HETEROGENEOUS  FLOW 

1475  Nikitin  P.V.,  Andreev  N.  A.,  Prorokov  S.M.,  Smolin  A.  G.  LOW-TEMPERATURE  GAS 

DYNAMIC  METHOD  OF  DIFFERENT  COATINGS  DEPOSITION  ONTO  THE  SURFACES 

1350  Nikolic  N.,  Milosevic  O.,  Mancie  L.,  Sreckovic  T.,  Marinkovic  B.,  Ristic  M.M. 
CONSOLIDATION  OF  ULTRADISPERSED  POWDERS  SYNTHESIZED  FROM  AEROSOLS 

1163  Osawa  E.,  Slanina  Z.,  Zhou  X.,  Matsumoto  T.  DETERMINATION  OF  EFFECTIVE 
ANNEALING  TEMPERATURE  RANGE  IN  THE  FULLERENE  FORMATION 

1 399  Poletayev  N.I.,  Zolotko  A.  N.,  Vovchuk  J.I.,  Florko  A.V.,  Altman  I.  S.  GAS-DISPERSED 
SYNTHESIS  OF  THE  METAL  OXIDES  NANOPOWDERS 

1226  Puhliyi  V.A.,  Koluvayi  A.G.,  Potehin  V.G.  ABOUT  INFLUENSCE  OF  HUMIDITY  ON 
BURNING  AND  COMBUSTION  OF  ORGANIC  DUST  IN  FILTERS 
1 230  Puhliyi  V.A.,  Taubkin  I.S.,  Plahov  S.I.,  Akhachinskii  A.V.,  Saklantin  A.R.  FIELD 
EXPERIMENTAL  INVESTIGATION  OF  EXPLOSION  OF  ORGANIC  DUST  IN  FILTERS 
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1 229  Pukhiiy  V.A..  Kozhushkov  N.P.,  Golotaystrov  A.V.,  Litvinenko  V.N  RESEARCH  OF 
PROCESSES  OF  BURNING  AND  EXPLOSION  IN  PIPELINES 

1664  Pyampuu  A.A.,  Shematovich  V.I.,  Svirschevsky  S.B.  SIMULATION  OF  NEAR-SURFACE 
PHENOMENA  IN  THE  GAS  &  DUST  ENVELOPES  OF  SPACECRAFT 
1463  Romakhin  S.S.,  Bazarov  V.G.,  Shmirkov  O.V.,  Rudakov  V.P.,  Baskasrev  B.N.,  Vavilov  A.P., 
Matveyev  A.G.,  Chegis  I.L.  GENERATORS  OF  WATER-FUEL  EMULSIONS  IN  POWER  PLANTS 
1457  Romakhin  S.S.,  Bazarov  V.G.,  Shmirkov  O.V.,  Rudakov  V.P.,  Chegis  I.L.  EVALUATION  OF 
LIQUID  SPRAYING  DISPERSITY  BY  THE  PNEUMATIC  SPRAYERS  WITH  MIXING  OF  THE 
COMPONENTS  IN  THE  POROUS  ELEMENT 

1456  Romakhin  S.S.,  Baskarev  B.N.,  Shmirkov  O.V.,  Rudakov  V.P.,  Mescheryakov  A.A.,  Vorobyov 
S.V.,  Tsimin  N.I,  Chegis  I.L.  DISPERSION  OF  EMULSIONS  IN  DEVICES  FOR 
HOMOGENIZATION  OF  DAIRY  PRODUCE 
1465  Romakhin  S.S.,  Panchenko  N.N.,  Shmirkov  O.V.,  Rudakov  V.P., 

1459  Rudakov  V.P.,  Romakhin  S.S.,  Baskarev  B.N.,  Shmirkov  O.V.,  Sergeeva  L.L.,  Chegis  I.L. 
OPTIMIZATION  OF  THE  FLOW-THROUGH  CHANNELS  GEOMETRY  OF  MULTIPURPOSE 
EMULSION  GENERATORS  ON  THE  BASIS  OF  NUMERICAL  MODELING 
1210  Sedoi  V.S. ,  Valevich  V.V.,  Katz  J.D.  GENERATION  OF  AEROSOLS  BY  THE 
ELECTRICAL  EXPLOSION  OF  WIRES  AT  REDUCED  AIR  PRESSURE 
1 209  Sedoi  V.S.,  Valevich  V.V.,  Chemezova  L.I.  PRODUCTION  OF  SUBMICRON  AEROSOLS 
BY  THE  EXPIRING  WIRE  METHOD 

1636  Sergiyenko  I. A.,  Florko  A.V.,  Shevchuk  V.G.  THE  PECULIARITIES  RADIATION 
CHARACTERISTICS  OF  HYDROCARBON  FLAME. 

1461  Shmirkov  O.V.,  Rudakov  V.P.,  Romakhin  S.S.,  Bondareva  N.V.,  Chegis  I.L.  STUDY  OF  THE 
EXPLOITATION  CHARACTERISTICS  FOR  THE  GAS-DYNAMIC  VOLUMETRIC  FILTER  OF 
EMULSIFIER  TYPE 

1 401  Shoshin  Yu.L.  ULTRAFINE  TI02  PARTICLES  SYNTHESIS  BY  COMBUSTION  OF 
TITANIUM  DUST  IN  02+N2  (PREMIXED  AND  SEPARATED  REAGENTS  JETS) 

1402  Shoshin  Yu.L.  SYNTHESIS  OF  ULTRAFINE  ZNO  PARTICLES  IN  DIFFUSION  (ZNO 
DUST+  PROPANE  )/02  FLAME 

1424  Simeunovic  R.,  Mitrovic  N.,  Jordovic  B.  KINETICS  OF  ISOTHERMAL  CHANGES  IN 
ELECTRIC  RESISTIVITY  AND  LINEAR  EXPANSION  OF  THE  FAST  COOLED  ALSI10MG 
ALLOY 

1 351  Talijan  N.,  Milutinovic-Nikolic  A.,  Jovanovic  Z.  THE  CHARACTERIZATION  OF  SMC05 
POWDER 

1025  Tsipenko  A.V.  ON  SOME  TURBULENCE  MODEL  OF  FREE  TWO-PHASE  JETS 

1501  Zagnitko  A.V.,  Trotsenko  N.M.,  Prusakov  V.N.,  Gnedenko  V.G.,  Kosaykov  A.N.,  Chapligin 

Y.O.,  Pyshko  G.I.  HIGH  TEMPERATURE  REGENERATIVE  MULTILAYER  METALCERAMIC 

FILTERS  FOR  HIGH  EFFICIENCY  COLLECTION  OF  RADIOACTIVE  AEROSOL  PARTICLES 

IN  NUCLEAR  FUEL  AND  RADIOACTIVE  WASTE  REPROCESSING 

1599  Zaporotskova  I.V.,  Lebedev  N.G.,  Litinskii  A.O.,Chemozatonskii  L.A.  FEATURES  OF  THE 

SORPTION  OF  LIGHT  ATOMS  ON  SINGLE  WALL  CARBON  NANOT1JBES 


Copyright  1998  ©  by  Aerosol  Technology  Ltd.  Phone/Fax:  +7(095)  1474361  EMAIL:  belov@tehno.mmtel.msk.su 


Page  No  16 


6  JULY  1 993  Poster  presentations  (18-th  floor  -conference  hall) 

1661  Agafonov  V.V. ,  Rusanov  V.D.  AEROSOL  FIRE  EXTINGUISHMENT  IN  ENERGETICAL 
OBJECTS 

1665  Goldovskaya  L.F.  Peristuyi  V.A.  Saltevskaya  E.V.  Shevchenko  V.P. 

STUDY  OF  THE  ELEMENT  COMPOSITION  OF  AEROSOLS  OF  BELGOROD  TOWN 

974  Andreyev  E.  THE  EFFECT  OF  MAN  FACTOR  ON  ATMOSPHERIC  ECOLOGY  (AEROSOL 

POLLUTION) 

1092  Andronova  N.G.,  Rozanov  E.V.,  Yang  F.,  Schlesinger  M.E.,  Stenchikov  G.L.  RADIATIVE 
FORCING  BY  VOLCANIC  AEROSOLS  FROM  1850  THROUGH  1994 
1054  Arguchintseva  A.V.  MATHEMATICAL  MODELLING  OF  DISTRIBUTION  OF 
ECOLOGICAL  RISK  ZONES  IN  ATMOSPHERE  &  ON  THE  UNDERLYING  SURFACE  FROM 
AIR  ANTHROPOGENIC  SOURCES 

966  Avakyan  S.V.,  Voronin  N.A.,  Ilyin  V.V.,  Serova  A.E.,  Starchenko  A.N.,  Tcharuhchev  A.V.  ON 
THE  OPTICAL  METHOD  REGISTRATION  OF  THE  AIR  RADIOACTIVE  EJECTION  OF 
NUCLEAR  POWER  STATION 

1626  Bezuglaya  E.  Yu. ,  Smirnova  I.  V.  NITROGEN  OXIDES  AND  OZONE  IN  THE 
ATMOSPHERE  OF  CITIES 

1 56l  Dovbisheva  T.  COMPLEX  METHOD  FOR  SOLVING  THE  PROBLEMS  OF 
DECONTAMINATED  SOLUTIONS  WASTE  RECOVERY. 

1 433  Dyominov  I.G.,  Zadorozhny  A.M.,  Elansky  N.F.  GLOBAL  CHANGES  OF  COMPOSITION 
AND  TEMPERATURE  OF  THE  ATMOSPHERE  CAUSED  BY  SULFUR  DIOXIDE  DISCHARGES 
INTO  ENVIRONMENT 

1561  Gupta  S.P.,.Perov  S.P  SOME  MEASURED  ELECTRICAL  PARAMETERS  AND  SOME 
DERIVED  AEROSOL  PARAMETERS  IN  THE  TROPICAL  STRATOSPHERE  OVER  INDIA 
1 291  Gurbanov.M.A.  MODELLING  OF  GAS  PHASE  REACTIONS  IN  POLLUTED  AIR, 
INITIATED  BY  IONIZING  IRRADIATION 

1240  Kashkin  V.B.,Romasko  V.U.,  Sukhinin  A.I.  TOTAL  OZONE  CON SENTRATION 
INVESTIGATION  USING  NOAA  SATELLITE  INFRA-RED  DATA 

1 366  Koc  T.  AIR  QUALITY  AND  ITS  HEALTH  CONSEQUENCES  IN  CENTRAL  BALIKESIR  TOWN 
1591  Kokorin  A.M.  THE  EFFECT  OF  INTERNAL  STRUCTURE  OF  THE  RADIALLY  NON- 
UNIFORM  PARTICLES  OF  MARINE  AEROSOL  ON  LIGHTSCATTERING 
1104  Krotkov  N.A. ,  Bhartia  P.K.,  Herman  J.R.,  Fioletov  V.,  Kerr  J.  SATELLITE  ESTIMATION  OF 
SPECTRAL  SURFACE  UV  ERRADIANCE  IN  THE  PRESENCE  OF  TROPOSPHERIC  AEROSOLS 
1:  CLOUD-FREE  CASE 

1 103  Krotkov  N.A.,  Krueger  A.J.,  Bhartia  P.K.  ULTRAVIOLET  MODEL  OF  VOLCANIC  CLOUDS 
FOR  REMOTE  SENSING  OF  ASH  AND  SULFUR  DIOXIDE 

1356  Kutenev  V.F.,  Zvonov  V.A.,  Kornilov  G.S.  PROBLEMS  OF  THE  DIESEL  PARTICULATES 
ASSESSMENT  AND  REDUCTION 
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1062  Liu  C.-M.  A  PROGRAM  TO  STUDY  THE  EFFECT  OF  AEROSOLS  ON  ATTENUATING 
THE  SOLAR  RADIATION  IN  TAIWAN  (1994) 

1545  Marov  M.Ya ,  Shari  V.P.  THE  OPTICAL  CHARACTERISTICS  OF  MODEL  AEROSOLS  IN 
THE  ATMOSPHERES  OF  EARTH,  MARS  &  VENUS:  METHODICAL  QUESTIONS  &  RESULTS 
OF  ACCOUNTS 

1 306  Melnikova  I.N.,  Sorokina  I.  RETRIEVAL  THE  PHASE  FUNCTION  SPECTRAL 
PARAMETERS  FOR  CLEAR  SKY  FROM  SPECTRAL  RADIATIVE  MEASUREMENTS 

1 307  Melnikova  I.N.,  Varocos  K.,  Guschin  G.P. ,  Noskova  V.  OZONE  CONTENT,  ATMOSPHERIC 
AEROSOLS  AND  CLOUDS  IMPACT  ON  SURFACE  UV  RADIATION:  SIMULATIONS  AND 
OBSERVATIONS 

1 670  Mircea  M„  Stefan  S.  POLYDISPERSE  AEROSOL  INFLUENCE  ON  THE  SCAVENGING 
COEFFICIENT 

1 556  Miroshnichenko  A.N.  ON  THE  REASONS  OF  THE  ATMOSPHERIC  POLLUTION  WITH 
THE  CARCINOGEN  AROMATIC  CARBOHYDRATES  OF  STRIY  AND  STRIY  DISTRICT,  LVIV 
REGION  (UKRAINE) 

1 292  Mustafaev  I. ,  Mammadova  I.  PHOTOSTIMULATED  CONVERSIONS  OF  METHANE 
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MICRODROPLET  METHOD  FOR  DIAGNOSTICS  OF  BIOLOGICAL  ACTIVE 
SUBSTANCES  IN  AEROSOL  SAMPLE 

Belov  N.N.  (1),  Belova  N.G.  (1),  Galkin  A.S.(2) 

(f)  -  Ulerosol  Technology  £td, 

Phone/Fax:  7- ( 095 ) -1474361 ,  EMail:  belov@tehno.mmtel.msk.su 

(2)  -  Moscow  State  University,  biological  Taculty,  biochehJstn/  2)efiarttnent, 

Phone:  7- ( 095 ) -9391376 

Concentration  of  biological  active  substances  in  aerosol  samples  is  low  and  sample  itself  is 
very  complex.  Two  particles  from  the  same  sample  can  have  completely  different  properties, 
structure  and  history.  The  investigation  of  such  a  complex  mixture  is  non  trivial  task. 

Let’s  imagine  that  sample  contain  few  small  (about  1  micrometer)  particles  with  biological 
active  substances,  for  example,  proteins.  All  other  components  of  collected  sample  and 
instrument  surfaces  are  source  of  noise.  It  would  be  great  to  establish  some  kind  of  preliminary 
selection  for  the  next  step  of  analysis.  Such  methods  were  developed  for  chemical  analysis  of 
aerosol  particles.  Usually,  particle  is  evaporated  and  then  analyzed  on  mass-spectrograph  [1], 

There  are  instruments  that  can  measure  fluorescence  of  single  particles  during  sampling 
process.  However  particle  velocity  is  too  high  for  detailed  (for  example  biochemical)  analysis. 

In  present  work  it  is  suggested  to  use  virtual  impactor  with  transparent  bottom  and  special 
optics  for  diagnostics  biological  substances  in  aerosol  sample.  As  shown,  there  is  an 
opportunity  to  use  single  particle  precise  mechanism  for  sensitive  and  rapid  bioaerosol  analysis 
of  single  particles.  Some  of  used  methods  were  developed  for  microelectronics  [2-3]. 

There  are  elements  of  Virtual  impactor  architecture  that  useful  for  installation  of  an 
additional  optic  devices.  Source  of  ultraviolet  radiation  can  be  positioned  in  the  horizontal  air- 
output  slot  of  the  impactor.  So  there  is  an  opportunity  of  detection  of  fluorescent  signal  from 
biological  particle.  To  determine  location  of  the  fluorescent  particle  position-sensitive  photo 
pipe  can  be  used.  All  this  data  gives  complete  information  about  location  of  impactor  bottom 
particles  (at  least  the  big  ones)  and  their  quantity. 

Fig.l.  Virtual  impactor  with  simple  optics  installed  enabled  to  determine  the  moment  and 
position  at  what  biological  substance  appears. 

The  another  way  to  monitor  biological  particles  is  to  use  fluorescent  microscope.  Such 
microscope  with  great  sharpness  length  and  low  resolution. 

Impactor  bottom  (3)  is  quartz  window-.  Light  divider  (5)  leads  UV  light  of  lamp  (4)  on 
particles  at  bottom  and  flying  ones  (2). 

Position-sensitive  indicator  (6),  can  be  video  camera  or  Position  Charged  Links  matrix.  It 
measures  number  of  fluorescent  particles  in  impactor.  Such  data  is  important  to  monitor 
dynamics  of  biologic  debris  concentration  in  air.  However  for  complete  information  about 
bioaerosol  an  additional  analysis  have  to  be  performed  on  the  sediment. 

According  to  the  experiments  [4]  bacteria  get  into  the  sampler  rarely.  It  is  necessary  to 
pump  tens  and  hundreds  of  liters  of  air  to  capture  a  single  particles.  When  quantity  of  captured 
particles  is  big  enough  air  flow7  is  redirected  to  another  virtual  impactor.  This  enables  to 
continue  collecting  the  sample  for  more  detailed  biochemical  analysis. 

Transparent  bottom  of  virtual  impactor  provides  optical  measurement  of  colour  changes 
after  analytical  biochemical  reactions.  Single  particle  technology  with  precise  placing  of  each 
droplet  used  for  input  of  biochemical  reagents  on  surface  of  each  bioaerosol  particle.  The 
Precise  single  particle  technology  uses  for  droplet  printers  widely. 
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Our  investigation  devoted  to  application  of  common  analytical  biochemical  reactions  [5-9] 
with  single  particle  technology  for  investigations  of  bioaerosols.  The  offered  methods  have 
general  character  and  are  used  by  the  scientists  for  realisation  of  the  quantitative  analysis  at 
determination  of  the  contents  of  biologic  active  substances,  such  as  proteins,  nucleic  acid  (NA), 
carbohydrate. 

The  phvsical-chemical  properties  of  proteins  are  determined  qualitative  and  quantitative 
structures  of  amino  acid  included.  Methods  of  quantitative  determination  of  NA  are  based  on 
determination  of  the  contents  of  making  their  components:  of  the  nitrogen  basis,  leptos  and 
phosphorus  NA. 

The  Mainbaum  method  of  determination  of  the  RNA  with  orcine  contents  is  based  on 
reaction  of  orcine  with  ribose,  from  RNA.  As  a  result  RNA  hydrolyse  in  presence  of  HC1  acid, 
furfurole  derivative  will  be  formed.  It  gives  a  product  of  green  colour  at  heating  with  orcine. 
The  reaction  is  not  high  specifics  -  painted  products  will  form  deoxyriboses,  polysaccharides 
and  some  other  chemicals.  However  sensitivity  of  the  reaction  of  orcine  with  rebose  is  high  [7]. 

Derivatives  of  hydrocarbon  (furfurole  type),  formed  at  heating  with  concentrated  H2SO4 
and  artron,  give  colour  chemicals.  The  developed  colouring  is  proportional  to  quantity  of  taken 
glucose  [8]. 

Proteins  of  microscopic  particle  from  aerosol  sample  may  be  coloured  by  single  droplet  (50 
mkm)  of  Fomins  reagent  with  bi-ureton  reagent  for  detection  of  the  peptide  links.  This  reaction 
proceeds  coloured  products  of  aromatic  NA.  This  products  may  be  detect  by  microscopy  easy. 
For  more  thin  determination  of  protein  concentration  in  a  preparation  it  is  possible.  Xo,  use. 
coomassie  brilliant  blue.  The  method  is  based  on  linkage  with  proteins  of  one  of  acid  colour  - 
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coomassie  brilliant  blue.  At  linkage  with  proteins,  the  absorption  spectrum  of  colour  is  varies. 

These  investigations  of  selected  micro  pieces  of  aerosols  sample  provides  important 
information  about  biological  active  components  of  bioaerosol  sample. 

Present  investigation  uses  laser  technology  for  take-off  single  particle  from  sampler  surface 
[2-3]  for  additional  analysis.  Particles  selected  from  air  places  with  random  order  on 
transparent  surface  of  aerosol  sampler.  Some  of  them  may  be  microorganisms.  These  particles 
must  be  investigated  more  careful.  Such  distribution  is  received  at  fall  of  particles  on  the 
bottom  of  virtual  impactor. 

Figure  2  presents  the  scheme  of  removing  of  single  particle  from  sampler  surface  by  laser 
beam  of  sharp  focusing  (indicated  by  arrow)  [2],  [3]. 

In  this  scheme  the  particles  fly  away  from  a  plate  owing  to  evaporation  of  thin  sorbing 
layer  on  a  surface  of  a  glass.  Intensive  laser  radiation  forms  local  gas  explosion  that  pushes  a 
particle  from  a  glass  surface.  The  evaporation  of  a  sorbing  liquid  requires  an  appreciable 
intensity  of  radiation.  The  process  can  be  initiated  by  cowering  the  plate  with  a  thin  film  which 
has  high  absorption  on  a  wave  length  of  used  laser. 

This  thin  film  evaporation  provides  taking  off  microorganisms  from  sampler  surface 
without  damage  of  their  membrane. 

Investigations  of  optical  fields  inside  of  bacteria  shows  that  their  membrane  may  be  opened 
without  stressing  it’s  main  organs.  This  effect  can  be  reached  by  focusing  the  laser  beam  inside 
of  bacterium.  For  this  operation  Nd  or  ruby  compact  laser  may  be  used.  Chosen  particle  can  be 
measured  alone  after  it  was  took  off  the  plate  and  passed  into  the  laser  beam  area  for  analysis. 
This  technology  leads  to  increasing  of  sensitivity  of  bioaeosol  investigations. 

Authors  appreciate  Aerosol  Technology  Ltd  firm  for  financial  support  of  researches. 
This  material  is  based  upon  work  partially  supported  by  the  European  Research  Office 
of  the  US  Army  under  Contract  No.  68171-97-M-5652 
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Bioaerosol  sampler  has  two  conflicting  demands.  From  one  side  biosampler  needs  in  great 
air  volume  of  sample  with  great  efficiency  of  separation  of  aerosol  particles  from  measured  air. 
From  another  side  all  selected  particles  needs  in  great  care.  This  demand  carried  out  from 
method  of  measurement  of  bacteria  in  sample  by  counting  of  colonies  that  grew  from  bacteria 
on  nutrient  media  after  incubation  time.  It  is  a  problem  to  prevent  bacterial  flora  from  death 
during  collecting  aerosol  sample. 

From  the  one  side,  sampler  should  provide  collecting  enough  aerosol  particles  to  contain 
no  less  than  3-10  bacteria.  Bacteria  concentration  in  air  is  about  one  in  tens  or  even  hundreds 
of  liters  [1].  Accordinglv,  sample  should  contain  particles  collected  out  of  few  hundreds  of  liters 
of  air.  Moreover  sample  have  to  be  collected  each  1-2  hours.  This  leads  to  implementation  of 
high  efficient  air  filtration  when  throughput  is  about  ten  liters  per  minute.  Debris  particles  that 
collected  from  a  huge  volume  of  air  should  be  transferred  into  a  much  more  less  volume  of 
sorption  liquid  or  be  immediately  placed  into  the  nutrient  medium. 

There  are  methods  of  detection  of  bacteria  in  aerosol  sample,  based  upon  calculation  of 
colonies,  produced  by  bacteria.  This  is  the  reason  why  sample  for  such  methods  should  be  made 
very  gentle  from  aerosol  sample  volume.  There  should  not  be  any  collisions  of  bacteria  with  dry 
surface.  Nearlv  all  ways  of  increasing  filtration  efficiency  -  charging  particles,  collision  of 
particle  on  a  high  velocity  with  an  obstacle,  acoustic  or  ultraviolet  fields  -  lead  to  the  death  of 
bacteria  or  make  bacteria  unable  to  multiplicate. 

From  the  other  side  when  sample  is  ready  it  takes  colony  a  lot  of  time  to  grow  enough  to 
become  detectable.  So  information  about  dangerous  concentration  of  bioaesorol  comes  late 
enough  to  become  not  the  in-time  warning  but  the  explanation  of  happened  disaster. 

In  this  study  it  is  suggested  to  use  bioluminescence  for  detection  of  vital  cells. 

Bioluminescence  is  the  light  emission  upon  oxidation  of  the  organic  substance,  luciferin, 
catalyzed  by  enzyme,  luciferase.  For  firefly  luciferase-luciferin  system,  a  necessary  and 
compulsorv  component  of  the  reaction  is  adenosineo'-triphosphate  (ATP).  It  is  only  at  the 
presence  of  ATP  that  the  yellow-green  light  is  appeared  in  this  system.  Bioluminescence 
intensity  is  directly  proportional  to  ATP  concentration.  Owing  to  a  high  quantum  yield  of 
bioluminescence  in  firefly  luciferase-luciferin  reaction,  fairly  simple  instruments  can  be  used  to 
detect  so  small  ATP  quantities  as  femtomoles  by  bioluminescence.  Bioluminescent  ATP  assay  is 
the  most  specific,  sensitive,  rapid  and  convenient  method  to  detect  ATP  micro  quantities. 

ATP  is  present  in  all  living  cells  -  plants  and  animals,  microorganisms  and  man.  When  the  cell 
dead,  the  intracellular  ATP  disappears  very  rapidly  (during  minutes)  under  the  action  of 
specific  biocatalysts,  ATP-ases.  The  synthesis  of  new  ATP  portions  is  stopped  much  more 
quickly.  Bioluminescent  ATPmetry  is  a  rapid,  simple  and  highly  sensitive  method  for  detection 
of  living  matter.  ATP  amount  is  directly  proportional  to  the  number  of  cells  in  the  sample.  The 
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sensitivity  of  detection  is  less  than  a  thousand  cells  per  ml  of  the  sample.  Analysis  takes  only 
several  minutes. 

During  the  last  years  ATPmetry  has  become  a  basis  for  so  termed  "rapid  microbiology". 
Compared  to  conventional  microbiological  tests,  the  "rapid  microbiology"  method  decreases 
ten-folds  the  analysis  time,  gives  quantitative  parameters,  markedly  simplifies  the  analysis 
procedure  and  makes  automation  feasible.  Basic  field  of  "rapid  microbiology"  applications  is 
detection  and  control  of  microbial  contamination  in  biological  samples,  food  products, 
environment  (air,  water,  etc.).  Special  methods  are  used  to  destroy  all  cells  except  bacterial  ones 
and  eliminate  the  nonbacterial  ATP  from  the  sample  to  be  analysed.  At  the  same  time  bacterial 
cells  and  its  intracellular  ATP  are  not  changed.  So,  it  is  possible  to  detect  microbial 
contamination  even  in  the  sample  that  contains  both  bacterial  and  somatic  cells,  for  example, 
the  animal  or  human  cells. 


Best  results  for  measurement  of  alive  bacteria 
shows  virtual  impactor  with  transparent  bottom 
(3).  This  bottom  covered  by  thin  film  of  reagents 
for  opening  of  membrane  of  microorganisms  and 
for  activation  of  ATP-reaction.  Each  cell  gives 
series  of  visual  quantums.  Measurements  of 
bioluminescence  pulses  sequence  by  high  sencitivity 
photopipe  (4)  provides  real-time  information 
about  bacteria  concentration  in  air. 


Work  is  partially  supported  by  grant  4-14  in  direction  "Egineering  Enzymology" 
subprogram  "Novel  bioengineering  methods"  of  Russian  Science  and  Techlology  Commitee. 
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Concentration  measurement  and  identification  of  microorganisms,  collected  from 
monitored  air,  is  important  problem.  At  present  for  these  purposes  a  following  technique  is 
used.  Aerosol  particles  from  monitored  air  are  collected  and  placed  on  a  surface  of  nutrient 
medium.  Each  alive  bacterium  produces  colony  by  self  duplication.  Colony  border  is  nearly  a 
circle.  The  differences  of  refraction  parameters  of  biomass,  that  forms  colony,  enables 
determine  colony  position  and  their  quantity. 

The  opportunities  to  determine  a  bacterium  kind  are  rather  limited.  For  this  purpose 
the  test  sowing  on  various  nutrient  mediums  are  used. 

This  investigations  introduces  the  phase  microscopy  technology  for  the  diagnostics  of 
microorganisms  in  sample  of  bioaerosols.  This  method  provides  super  resolution  with  using  of 
optical  laser  radiation  with  small  intensity.  Phase  microscope  [1]  gives  the  distribution  of  a 
phase  in  the  interference  image  of  object.  It  enables  to  reach  the  resolution  up  to  tens 
nanometers,  which  is  characteristically  for  electronic  microscope.  At  the  same  time  Phase 
Microscope  does  not  distort  a  test  and  does  not  kill  microorganizms.  Moreover  investigations 
by  this  microscope  of  the  functioning  of  live  bioorganizms  can  be  used  for  identification  of  their 
class  and  tvpe. 

Phase  microscope  gives  a  possibility  of  direct  determination  of  the  form  and  sizes  of 
viruses.  Phase  microscope  used  for  measurements  of  height  profile  of  viruses  Influenza  A.  This 
viruses  is  about  200  nm  in  diameter.  Results  of  measurements  selects  its  dense  nucleocapcid  and 
protein  membrane.  Phase  microscope  technology  provides  topogrammes  of  phase  image  of 
vaccine  of  pox-viruses,  Riccetsia  provazeciifl]. 

Phase  microscope  may  be  applied  for  investigation  of  virus  structure  (nuclea, 
metahondrii  and  analysis  of  cell-virsuses  interaction  [lj.  This  technology  used  for  decoding  of 
the  structure  of  the  petide-lipide  membrane  with  thickness  50  and  80  nm  of  cell  of  Cjriolus 
fungus  [1].  This  microscope  used  for  investigation  of  This  microscope  has  given  a  opportunity 
to  studv  in  a  real  time  disease  of  a  cell  by  Influenza  A  virus  [1]. 

These  measurements  do  not  require  hard  influence  on  biological  structures.  It  need 
not  in  vacuuming  of  sample.  It  uses  small  intensity  laser  beam  in  visual  spectrum.  (Vacuum  and 
electron  rav  destroy  microorganizms).  There  is  no  influence  on  biological  processes  during 
experiment. 

Membrane  fluctuation  is  a  common  process  of  living  cells.  Another  common  process  is 
ATP-reaction.  Both  of  this  effects  were  investigated  using  dynamic  phase  microscopy.  These 
processes  shows  micro  fluctuation  of  optical  path  on  membrane  surface  with  measured  square 
near  0.0 1  micron2.  Position  of  fluctuation  area  correlates  with  local  variations  of  height  profile 
near  ATP-cluster. 

Spectral  analysis  of  space  and  temporal  fluctuations  during  ATP-reaction  shows  that 
there  are  contrast  components  with  range  of  frequency  2-8  Hertz.  Intensity  of  such  fluctuation 
indicates  changes  on  distances  near  30  nm.  Such  spectrums  helped  to  discover  basic  space- 
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temporal  shifted  components  and  correlated  areas  (50-200  nm)  for  several  active  points. 

The  study  of  a  microorganism  structure  with  the  resolution  up  to  hundreds 
nanometers  provides  wide  opportunities  for  their  identification.  However  the  most  wide 
opportunities  become  available  by  method  of  dynamic  microscopy  -  second  step  of  Phase 
microscopy  application.  Changes  of  correlation  characteristics  under  displacement  of  different 
points  can  be  measured.  The  resolution  that  is  fine  enough  to  detect  a  single  liposome  or 
molecule  of  ATP  lead  to  new  methods  of  microorganizms  identification.  Direct  measurement  of 
frequency  ATP  simulation  in  microorganism,  the  displacement  of  optical  active  parts  of 
microorganism  gives  contribution  to  a  dynamic  correlation  picture,  given  by  phase  microscope. 
Urgent  problem  of  certification  of  such  spectra  and  connection  them  to  particular  kinds  of 
microorganisms  becomes  very  important.  Interesting  that  such  measurements  can  be  conducted 
all  time  of  development  of  microorganism  colony  in  medium. 


1  micron 


Fig.l. 

The  method  of  active  spectroscopy  of  bacteria  colonies  is  carried  out  of  the  method  of 
dynamically  spectroscopy.  First  step  is  periodical  measurement  of  phase  portrait  of  precise 
surface  part  until  area  of  regularly  changed  structure  detected.  This  mechanism  provides  early 
diagnostics  of  colonies. 

At  study  of  dynamics  of  movement  of  microobjects  the  kind  of  microorganism  can  be 
established  by  use  of  the  super  resolution.  After  this  it  is  advisable  to  stop  a  growth  of 
microorganisms  in  this  colony.  The  local  lighting  of  this  microcolony  by  UV-radiation  through 
objective  of  phase  microscope  can  be  used  for  this  purpose.  For  this  purpose  the  UV-radiation 
by  a  additional  mirror  cut  from  the  measuring  circuit  and  is  directed  on  nutrient  medium 
through  objective  of  phase  microscope,  for  example,  from  small-sized  spark  gap.  Such 
suppression  of  identified  microorganism  colony  permits  to  lower  masking  of  one  colony  by 
another. 

Use  of  optical  microscope  with  the  super  resolution  allows  to  observe  alive 
microorganisms  during  their  living.  The  resolution  of  phase  microscope  is  sufficient  to  show 
their  internal  structure.  Thus  a  wide  spectrum  of  the  additional  information,  necessary  for 
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identification  of  microorganism  occurs.  This  information  on  the  sizes  of  separate 
microorganism  particles  and  character  (  speed,  frequency,  availability  of  pulsation,...  )  their 
mutual  displacement.  Such  approach  permits  to  increase  aerosol  concentration  of  aerosol 
sample  on  nutrient  medium. 

The  sight  field  of  phase  microscope  (5x5  micron  )  can  be  essentially  reduced  by 
electronic  zooming.  As  a  result  the  given  equipment  permits  essentially  to  increase  the  accuracy 
of  the  bacterium  analysis  for  case  of  slow  changing  bacteria.  For  the  modern  measuring 
techniques  it  is  the  principal  restriction. 

On  the  other  hand  the  detecting  ability  of  a  equipment  permits  essentially  to  increase 
bacterium  concentration  on  unit  of  a  surface  of  nutrient  medium.. 

The  authors  thank  Aerosol  Technology  LTD  for  financial  support  of  some  part  of 
researches. 
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Sample  of  bioaerosols  is  a  collection  of  great  number  of  microscopic  organic  and  inorganic 
particles.  The  analysis  of  this  complicated  mixture  is  an  important  problem  that  has  no  solution 
yet.  Usually  analysis  consists  of  indentification  and  detemrmination  of  type  of  microorganisms 
at  random  position.  Present  investigations  are  devoted  to  using  of  PCR-method  for  analysis  of 
sample  that  consists  of  aerosol  particles  collected  from  monitored  air. 

DNA  contains  the  main  information  about  microorganism.  Multiplication  of  DNA  by  PCR 
method  creates  area  with  equivalent  DNA  molecules  (like  colony).  All  this  DNA  molecules  are 
equal  to  source  DNA.  These  source  DNA  molecules  are  extracted  from  bacteria  sampled  from 
air.  (Please  note,  that  concentration  of  bacteria  in  air  so  small  that  probability  of  close 
neighbourhood  of  two  or  more  microorganisms  is  negligable  small). 

Method  of  Polymerase  Chain  Reaction  (PCR)  initially  was  described  in  1985  by  Saiki  et  al. 
(Science:  230,  1350-1354).  Now  many  variants  of  PCR  are  widely  used  in  different  fields  of 
molecular  biology,  genes  engineering  and  biotechnology.  The  basics  of  this  method  is 
amplification  of  DNA  fragments  while  having  surplus  of  DNA-replica  and  ferment  DNA- 
polymerase.  Usually  thermostable  DNA-polvmerase,  such  as  Taq-polymerase  from 
thermoohilic  bacterium  Termus  aquaticus,  are  used.  At  the  beginning  of  Polymerase  Chain 
Reaction  highmolecular  two-chain  DNA  (or  single-chain  DNA  for  example  cDNA-copy  RNA) 
after  melting  and  annealing  of  source  becomes  a  primer  for  ferment -polymerase  [1].  Ferment  - 
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polymerase  produces  two-chain  DNA  fragments  that  vary  in  size  from  few  tens  up  to 
thousands  of  nucleotic  pairs.  Size  of  fragments  depends  on  position  of  link  areas  of  source 
DNA  on  polynucleotid.  Reaction  continues  with  duplication  of  first  step  products,  i.e.  DNA- 
fragments  of  fixed  size.  When  quantity  of  DNA  sources,  polymerase  and 
deoxynucleotidtriphosphates  is  enough,  any  part  of  polynucleotid  (DNA  or  RNA)  can  be 
amplified.  So  even  in  situation  when  the  only  one  polynucleotid  molecule  is  available,  it  is 
possible  to  amplify  it  or  it's  part  up  to  quantity  that  is  easy  to  detected  by  standart  methods. 
For  example  brome  atidia  in  agar  or  polycrealamid  geles.  Test  procedure  can  be  greatly  reduced 
in  case  of  use  of  radioactive  deoxynucleotidtriphosphates  or  their  fluorescent  analogous. 
According  to  this  PCR  is  the  most  sensitive  detection  method  for  biological  objects  that  contain 
polynucleotides  (including  viruses,  bacteria,  primitives,  fungi  et  others).  Certainly  PCR  can  be 
used  for  detection  of  single  nucleotides  in  any  medium.  PCR  is  widely  used  in  agriculture  for 
diagnostics  of  animal  and  plant  pathogens.  It's  high  precision  and  cheapness  (comparing  to 
other  methods)  made  PCR  the  main  method  for  diagnostics  of  infectional  and  inherited  human 
diseases. 

Last  years  PCR  is  used  widely  as  the  method  for  monitoring  of  biologic  debris  (including 
single  nuclear  acids)  of  the  environment,  food,  medicines  etc.  Monitoring  of  pathogen 
microorganisms  at  their  low  concentration  in  soil,  water  and  air  become  available  only  because 
of  PCR.  Moreover,  PCR  method  significantly  simplifies  micro  biological  control.  Now  can  be 
reduced  such  great  work  as  laboratory  incubation  of  microorganisms  for  following 
identification.  There  is  an  opportunity  to  extract  stamm  from  specific  DNA  sources,  not  only  to 
detect  that  there  is  precise  type  of  microorganisms.  An  additional  advance  is  that  PCR  method 
enables  to  test  any  type  of  microorganisms  even  in  spore.  But  it  is  impossible  to  detect  viability 
of  detected  microorganisms.  Nevertheless  PCR  can  be  used  as  initial  procedure  of  monitoring 
of  polynucleotides  and  microorganisms  in  environment.  Indeed  PCR  is  outstanding  method  for 
this  purposes. 

This  multiplication  of  DNA  helps  to  receive  large  area  around  microorganism  placed  on 
surface  of  biosampler,  filled  with  equal  DNA  molecules.  This  “colony”  of  DNA  may  be 
selected  and  measured  by  phase  microscope.  This  device  has  an  excellent  resolution  -  50  nm  and 
best.  Phase  microscope  investigations  are  safety  for  alive  microorganisms.  So  this  technology 
provides  new  directions  for  investigations  -  dynamical  correlation  spectroscopy.  Time-space 
correlation  vibrations  and  moving  provides  good  information  about  source  microorganisms. 
PCR  method  helps  to  enlarge  area  with  important  information.  So  phase  microscope  will  find 
it  more  simple  and  with  great  speed.  This  method  helps  to  go  away  from  demand  on  careful 
collection  of  microorganisms  from  air.  This  direction  of  bioaerosol  sampling  is  very  perspective. 

Authors  appreciate  Aerosol  Technology  Ltd  firm  for  financial  support  of  researches. 
This  material  is  based  upon  work  partially  supported  by  the  European  Research  Office  of 
the  US  Army  under  Contract  No.  68171-97-M-5652 
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PULSED  LIGHT  DEVICE  FOR  DEACTIVATION  OF  BIOAEROSOLS 

Wick  C. 

£X3€C 

(First  received  22  December  1997;  accepted  for  presentation  during  IAS-4) 

The  health  care  community  has  sought  to  reduce  the  hazardous  bioaersol  levels  in 
hospitals,  and  operating  theaters  for  many  years.  Historically,  filters  and  other  such  devices 
have  been  used  to  some  effect,  but  the  problem  persists  frequently  resulting  in  patients 
contacting  serious  infections  as  a  result  of  the  environment.  A  new  device  which  utilizes  high 
energy  pulsed  light  to  completely  deactivate  bioaerosols  is  presented.  The  Pulsed  Light  Device 
(PLD)  uses  high  intensity,  broad-band  pulsed  light  as  the  mechanism  for  killing  micro¬ 
organisms.  Experimental  results  demonstrated  high  effectiveness  for  air  streams  having  flow 
rates  of  20-200  cfm  containing  Bacillus  spores. 

Other  experiments  demonstrated  that  the  PLD  could  maintain  a  clean  environment  in  a 
closed  room  for  more  than  eight  hours,  during  which  high  concentrations  of  Bacillus  spores 
were  continuously  inoculated  into  the  inlet  air  stream.  Further,  the  PLD  could  rapidly 
decontaminate  the' air  in  a  room  after  spores  were  dispersed  inside  it.  Experiments  indicate 
that  the  PLD  is  fully  capable  of  both  modes  of  operation. 

i 

yflK  541.16 

THE  METHODICAL  APPROACHES  TO  BIOLOGICAL  INDICATIONS  OF  AIR 
WASTES  OF  THE  ENTERPRISES  OD  A  MICROBIOLOGICAL  INDUSTRY 
Omeljanets  T.G.,  Artyukh  V.P.,  Ganeva  S.L. 

Ukrainian  Scientific  centre  of  hygiene,  50,  TP opudrenko  sir.,  f&et/'PY,  Ukraine, 253660 

(First  received  22  September  1997;  accepted  for  presentation  during  IAS-4) 

When  manufacturing  the  products  with  the  help  of  microbial  synthesis  the  pollution  of 
industrial  and  environment  by  both  viable  microorganisms-producents  and  various  protein 
substances  by  intermediate  products  of  metabolism  of  microorganisms  -  ferments,  antibiotics, 
vitamins  and  etc.  is  observed.;  by  impractical  microorganisms  and  their  conglomerates;  by  a 
dust  of  a  ready  product  is  observed.  These  biological  pollutants  can  extremely  adversely 
influence  on  the  health  of  workers,  and  on  the  population,  who  is  living  in  region  of 
accommodation  of  such  enterprises  (diseases  of  a  leather,  respiratory  ways,  allergenic  disease 
etc.). 

In  this  connection  a  major  moment  at  an  estimation  of  biological  action  of  either  pollutants 
the  careful  its  identification  and  effective  method  of  determination  its  ingredients  is  necessary. 
Especially  it  has  the  important  meaning  at  development  of  the  hygienic  rules  of  the  allowable 
contents  "biological  pollutants  in  industrial  and  environment  objects. 

From  all  methods  of  the  control  of  biological  pollution  in  air  the  most  full  methods  of 
determination  microorganisms-producents  with  use  the  various  apparatus  for  the  samples  are 
developed.  At  an  estimation  of  microbial  pollution  of  the  air  in  a  working  zone  we  used  a 
number  of  devices  -  Krotov  device,  multicascade  impactor  MB-2,  device  PAB-1,  device  MD8  of 
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firm  "Sartorius".  The  device  MD8  with  the  soluble  gelatinous  filters  is  the  most  convenient. 

At  determination  of  protein  products,  which  formed  in  process  of  microbial  synthesis  a 
method  of  the  immunochemical  analysis  is  the  most  perspective,  it  characterised  by  a  high 
sensibleness,  selectivity,  expressiveness,  allowing  determine  specific  individual  albumins. 

We  used  a  method  of  the  immunofermental  analysis  at  determination  polypeptid-proteins 
wastes  in  the  air  of  a  working  zone  and  in  atmospheric  air.  Thus  we  used  immunity  serum, 
which  was  received  bv  immunisation  of  by  a  final  product  (fodder  additive  of  a  concentrate  of 
lysine)  with  using  Freund's  adjuvant,  for  increase  immunogenity  of  an  antigen  the  methylated 
albumin  was  introduced  into  the  animal. 

The  selection  of  samples  of  the  air  in  a  working  zone  and  in  zone  of  air  wastes  of  the 
enterprises  of  a  microbiological  industry  was  made  by  aspirator  "Krasnogvardeez"  on  the  filter 
as  FPP.  Elution  of  the  samples  was  made  with  the  help  of  a  buffer  solution  Tries-HCl  0,01M 
pH7,8.  A  concentrate  of  lyzine  contained  about  12  %  albumin.  The  chromatographic  analysis  of 
a  concentrate  has  revealed  presence  polypeptides  and  the  protein  fragments. 

The  quantitative  determination  of  an  antigen  was  carried  out  by  a  method  ELIZA  with 
application  of  fluorescent  or  ferment  label  (peroxidaze).  In  a  case  of  ferment  label  the 
determination,  besides,  was  made  according  to  the  intensity  of  the  luminescence  in  a 
luminometer. 

The  results  of  researches  testify,  that  a  method  allows  to  differentiate  specific  substances  of 
a  protein  nature  from  the  common  protein  pollution  and  to  allocate  them,  even  if  their  amount 
makes  0,5  -1,5  %  from  total  protein. 

The  determination  of  the  specific  proteins  is  especially  urgent  for  large  microbiological 
manufactures,  which  make  tens  and  more  preparations  using  thus  many  producents  and 
causing  the  rather  complex  -  structured  factors  of  pollution.  Pollutants  of  a  protein  nature  are 
rather  diverse  through  the  biological  properties,  and  consequently,  through  the  consequences  of 
their  influence  on  health  of  the  persons,  from  complete  tolerance  up  to  provocation  of  rather 
heavy  diseases.  And,  the  quantitatively  insignificant  fractions  can  appear  stronger  allergens  in 
comparison  with  other  fractions.  Therefore  it  is  important  to  determine  just  this  the  most 
important  by  influence  on  organism)  part  of  protein  pollution,  as  the  determination  of  total 
albumen  can  mask  presence  of  the  specific  protein  pollutants,  to  provoke  arthefacts  and  to 
result  to  wrong  conclusions. 

1104. 

SATELLITE  ESTIMATION  OF  SPECTRAL  SURFACE  UV  IRRADIANCE  IN  THE 
PRESENCE  OF  TROPOSPHERIC  AEROSOLS  1:  CLOUD-FREE  CASE 
Krotkov  N.A.*,  Bhartia  P.K.**,  Herman  J.R.**,  Fioletov  V.***,  KerrJ.*** 
'Jlaiftkeon  STX  Corporation,  Canham,  MS)  20706  U.S  . 

**£aboraton/  for  Atmospheres,  NASA  Goddard  Sfiace  Might  Center,  Qreenbelt,  MS)  20771 
*  *  *  Atmospheric  Environmental  Service,  S)ou/nsvietv,  Ontario,  Canada 

(First  received  18  January  1998;  accepted  for  presentation  during  IAS-4) 

The  satellite  algorithm  for  determining  the  surface  UV  A(320-400nm)  and  UVB(290-320nm) 
flux  in  cloud-free  conditions  is  discussed  including  the  estimate  of  the  various  error  sources 
(uncertainties  in  ground  reflectivity,  ozone  amount,  ozone  profile  shape,  surface  height,  and 
aerosol  attenuation).  The  presence  of  aerosols  tends  to  reduce  the  logarithm  of  the  UV  flux 
linearly  with  aerosol  optical  depth.  The  slope  increases  with  aerosol  absorption  and  solar  zenith 
angle.  Using  Brewer  #14  measurements  of  UV  flux  and  aerosol  optical  depth  on  clear  days  at 
Toronto  the  estimated  slope  falls  in  the  range  0.2  to  0.3  (aerosol  single  scattering  albedo  about 
0.95).  It  is  shown  that  the  Brewer  measured  spectral  dependence  of  UVB  (or  UVB/UVA  flux 
ratio)  can  be  accurately  reproduced  using  just  total  column  ozone  amount  and  the  solar  flux 
spectrum.  The  Brewer  #14  measurements  of  absolute  UVA  flux  can  be  reproduced  with  the 
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aerosol  model  derived  within  uncertainties  of  the  instrument  calibration. 

We  have  applied  the  algorithm  to  the  data  collected  by  the  Total  Ozone  Mapping 
Spectrometer  (TOMS)  instruments  that  have  been  flown  by  NASA  since  Nov.  1978.  It  was 
demonstrated  that  in  the  absence  of  clouds  and  UV-absorbing  aerosols,  TOMS  measurements 
of  total  column  ozone  and  380nm  (or  360nm)  radiances  can  provide  estimates  of  surface 
spectral  flux  to  accuracies  comparable  to  that  of  typical  ground  based  instruments.  A  newly- 
developed  technique  using  TOMS  aerosol  index  data  also  allows  estimation  of  UV  flux 
transmission  by  strongly-absorbing  aerosols.  The  results  indicate  that  over  certain  parts  of  the 
Earth,  aerosols  can  reduce  the  UV  flux  at  the  surface  by  more  than  50%.  Therefore,  the  most 
important  need  for  reducing  errors  in  TOMS  derived  surface  UVB  spectra  is  to  improve  the 
understanding  of  UV  aerosol  attenuation. 

Key  words:  measurement  and  monitoring  of  aerosols;  tropospheric  aerosols  (dust,  smoke); 
multiple  scattering  and  absorption  of  ultraviolet  radiation  by  aerosols. 

More  information:  see  the  following  NASA  web  pages: 
http: // jwocky . gsf c. nasa. gov  http : / / skye . gsf c . nasa.gov 
Corresponding  author  address:  N.A.Krotkov, 

Raytheon  STX  Corporation  4400  Forbes  Blvd. ,  Lanham,  MD  20706-4392; 
Phone:  (301) -7945075 ;  FAX:  (301) -4411853, 

EMail : krotkovQhoss . stx . com 
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ULTRAVIOLET  MODEL  OF  VOLCANIC  CLOUDS  FOR  REMOTE  SENSING  OF 

ASH  AND  SULFUR  DIOXIDE 
Krotkov  N.A.*,  Krueger  A .J.**,  Bhartia  P.K.** 

* Raytheon  S2UK  Corfioration,  Hanhaht,  M2)  20706  U.S  *A.; 

*  'Caboratorif  for  dttttosfikeres,  NdSd  Qoddard  Sfiace  flight  Center,  Qreenbdt,  M2)  20777 
(First  received  18  January  1998;  accepted  for  presentation  during  IAS-4) 

The  Total  Ozone  Mapping  Spectrometer  (TOMS)  instruments  have  detected  every 
significant  volcanic  eruption  from  November  1978  through  December  1994  on  the  Nimbus  7 
and  Meteor-3  satellites  and  since  July  1996  on  the  new  satellites,  TOMS-Earth  Probe  and 
ADEOS.  We  apply  a  radiative  transfer  model  to  simulate  the  albedos  of  these  fresh  eruption 
clouds  to  study  the  limitations  of  the  present  S02  algorithm  which  assumes  an  absorbing  cloud 
above  a  scattering  atmosphere.  The  conditions  are  found  to  be  approximated  when  the  total 
absorption  optical  depth  is  less  than  2  (i.e.,  100  DU  S02  at  312  nm  or  300  DU  S02  at  317  nm). 

The  spectral  dependence  of  the  albedo  of  a  non-absorbing  Rayleigh  atmosphere  can  be 
specified  by  only  two  parameters  which  are  uniquely  different  when  ash  or  sulfate  aerosols  are 
present  in  the  stratosphere.  However,  the  interaction  between  ash  scattering  and  S02 
absorption  within  a  volcanic  cloud  produces  a  non-linear  effect  at  strongly  absorbing 
wavelengths  that  accounts  for  overestimation  of  sulfur  dioxide  in  ash-laden  volcanic  clouds  by 
the  Krueger  et  al.  (1995)  algorithm.  Correction  of  this  error  requires  knowledge  of  the  ash 
properties. 

A  method  for  determining  two  of  the  ash  parameters  from  the  longer  TOMS  wavelengths  is 
described.  Given  the  altitude  of  the  cloud,  surface  reflectivity,  and  an  estimate  of  effective 
variance  of  the  ash  size  distribution,  the  optical  thickness  and  either  the  effective  radius  or  the 
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index  of  refraction  can  be  deduced.  The  ash  retrievals  are  also  needed  to  evaluate  the 
tephra/gas  ratio  of  eruptions  and  to  compare  the  ash  properties  of  different  volcanoes. 

Key  words:  measurement  and  monitoring  of  aerosols;  stratospheric  aerosols  (sulfate  and 
volcanic  ash);  multiple  scattering  and  absorption  of  ultraviolet  radiation  by  aerosols;  non- 
spherical  aerosols  (volcanic  ash);  volcanic  inputs  to  the  atmosphere;  volcanic  hazards  (ash 
avoidance  by  aircraft). 

More  information:  see  the  following  NASA  web  pages: 
http: //jwocky. gsfc.nasa. gov  http: / / skye. gsfc.nasa.gov 
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AEROSOL  RESEARCH  ISSUES  RELATED  TO  HEALTH  AND  DEFENSE  POLICY 

Geemaert  G. 

National  Cnoironttiental  Research  Institute,  Denmark 
( First  received  13  January  1998;  accepted  for  presentation  during  IAS-4) 

Aerosols  have  been  identified  as  one  of  the  key  atmospheric  constituents  which  govern 
health  policy,  tactical  defense  operations,  and  climate.  Aerosols  originate  from  a  number  of 
natural  and  anthropogenic  sources.  Wind  blown  dust  and  sea  spray  are  among  the  natural 
emission  types,  which  are  not  easily  governed  by  emissions  controls.  While  also  classified  as  a 
natural  source,  forest  fires  are,  on  the  other  hand,  in  most  part  controlled  by  human 
intervention. 

The  anthropogenic  emissions  are  governed  in  most  part  by  the  industrial  and  traffic  sectors. 
These  sectors  may  be  characterized  with  "controllable"  emissions,  where  policies  may  be 
formulated  to  reduce  or  optimize  emissions  based  on  their  impact  across  a  variety  of  economic. 
In  order  to  optimize  labour  output,  health,  tourism,  defense,  and  other  sectors,  policymakers 
are  obliged  to  select  the  appropriate  environmental  and  economic  instruments  which  satisfy  a 
cost-benefit  analysis.  Such  analyses  are  based  on  scenarios,  options,  and  forecasts.  This 
presentation  summarizes  the  aerosol  research  issues  which  are  necessary  to  carry  out,  in  order 
to  identify  the  type  and  extent  of  emissions  control  policies.  The  focus  of  the  presentation  will 
be  on  the  health  sector,  and  a  secondary  focus  will  be  on  defense.  The  discussion  will  highlight 
the  experimental  needs,  quality  of  parameterizations  and  models,  and  the  needs  of  the 
customers  and  stakeholders.  The  points  will  be  illustrated  with  case  studies  from  Europe,  the 
USA,  and  southeast  Asia. 

1099 

MICROPHYSICAL  PROCESSES  AFFECTING  THE  FORMATION  OF  THE 
BACKGROUND  STRATOSPHERIC  AEROSOL 
Hamill  P. 

JPkifSLcs  department  San  Jose  State  Universitif  San  Jose,  California,  USA 
(First  received  13  January  1998;  accepted  for  presentation  during  IAS-4) 

We  consider  the  characteristics  of  the  background  stratospheric  sulfate  aerosol  layer  and 
show  how  microphysical  processes  along  with  transport  can  lead  to  the  observed  properties  of 
the  layer. 

It  is  generally  believed  that  the  source  of  the  stratospheric  sulfate  particles  is  binary 
nucleation  of  sulfuric  acid  and  water  to  form  solution  particles.  This  process  would  take  place 
preferentially  in  the  tropical  upper  troposphere  and  the  particles  would  then  be  transported  by 
updrafts  into  the  lower  stratosphere. 
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We  show  results  of  nucleation  studies  based  on  the  classical  heteromolecular  nucleation 
theory  as  adapted  for  the  presence  of  hydrates.  However,  in  the  upper  troposphere, 
environmental  conditions  are  such  that  the  critical  nucleus  is  very  small,  containing  just  a  few 
molecules  of  sulfuric  acid.  Under  these  conditions,  a  nucleation  process  may  not  be  necessary, 
and  the  direct  coagulation  of  hydrates  may  be  the  dominant  mechanism  for  sulfate  particle 
formation.  We  compare  the  two  processes  and  show  how  they  can  affect  the  size  distribution  of 
the  aerosol  in  the  lower  stratosphere. 

The  particles  remain  for  most  of  their  lifetime  in  the  "tropical  stratospheric  reservoir"  where 
they  grow  larger  by  means  of  condensation  and  coagulation.  We  show  that  these  processes 
alone  do  not  lead  to  the  observed  size  distributions.  To  match  the  observed  size  distributions 
requires  the  mixing  of  older  and  newer  air  parcels. 

That  is,  fresh  aerosol  particles  will  be  much  smaller  than  particles  that  have  been  in  the 
stratosphere  for  long  periods  of  time.  However,  a  simple  mixing  of  air  masses  still  does  not  yield 
expected  results.  It  is  necessary  to  include  the  sedimentation  of  particles  to  get  size  distributions 
that  are  in  agreement  with  measurements. 

The  transport  of  the  aerosol  particles  to  mid-latitudes  can  be  studied  using  data  from  the 
SAGE  II  satellite  system.  We  show  that  this  process  leads  to  a  gradual  lowering  of  the  aerosol 
layer.  The  data  also  suggest  a  decrease  in  the  particle  number  density.  We  suggest  that  this 
decrease  is  accomplished  by  several  different  mechanisms,  such  as  sedimentation  of  larger 
particles  and  the  removal  of  particles  near  the  tropopause  by  cumulus  clouds  that  pierce  into 
the  stratosphere.  However,  as  suggested  by  recent  studies  in  stratospheric  dynamics,  the  most 
important  removal  process  is  probably  non-isotropic  transport  through  tropopause  folds. 

The  aerosol  particles  that  are  carried  to  very  high  latitudes  will  be  trapped  in  the  polar 
vortex  during  the  winter  months.  As  the  temperature  decreases,  these  sulfate  particles  may 
serve  as  condensation  nuclei  for  the  formation  of  polar  stratospheric  cloud  particles.  We 
consider  the  formation  of  ternary  system  particles  and  show  that  modeled  results  agree  with 
observations  of  the  clouds  by  the" SAM  II  satellite  system  during  periods  of  time  when  ternary 
system  particles  are  expected  to  exist. 

In  summary,  we  show  how  nucleation,  condensation,  coagulation,  and  sedimentation  along 
with  transport  can  account  for  the  observed  properties  of  the  stratospheric  aerosol  layer. 

1098 

WET  ELECTROSTATIC  PRECIPITATION  OF  FINE  PARTICLES 
Siebenhofer  M.,  Lorber  K.  E. 

Jnstitut  pit'  Entsorgutigs-  ukcL  fleponuztechtuk  Montanuniix&^itut  JJeoben,  Jlustria 

(First  received  14  Jan  1998;  accepted  for  presentation  during  IAS-4) 

Particle  precipitation  has  been  an  important  role  in  off-gas  purification  since  industrial 
activities  have  become  an  important  factor  in  environmental  issues.  While  precipitation  by 
settling  was  the  major  dust  separation  process  for  a  long  period,  a  significant  progress  was 
made  with  the  invention  of  particle  precipitation  by  dry  ESP.  The  treatment  of  large  gas  flow 
rates  and  the  treatment  of  off-gas  with  high  dust  load  has  been  possible  since  then. 

But  electrostatic  precipitation  has  always  had  some  specific  limiting  properties  which  affect  its 
application  negatively.  Gas  temperature,  moisture  of  the  gas  and  the  specific  electrical 
resistance  must  not  deviate  strongly  from  the  design  specification.  A  rapid  loss  in  collection 
efficiency  has  to  be  accepted  in  case  of  out-of-specification  operation.  The  particles  to  be 
precipitated  must  nearly  have  ideal  adhesion  properties  since  they  must  be  collected  at  the 
precipitation  electrode  on  one  hand  and  they  must  be  removed  by  rapping  without 
redistributing  in  the  off-gas  on  the  other  hand.  The  geometry  of  the  precipitator  does  not 
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permit  deviation  of  electrode  distances  and  the  electrical  insulation  has  to  consider  the 
application  of  high  voltage  under  increased  thermal,  mechanical  and  electrical  stress  inside  the 
ESP.  As  a  matter  of  fact,  particle  precipitation  is  still  a  major  challenge  in  modern  off-gas 
purification.  Many  processes  cause  the  formation  of  an  increased  amount  of  submicronic 
particles.  On  the  other  hand,  air  borne  particles  with  low  sedimentation  properties  are  a 
significant  health  risk  because  of  their  respiratory  properties,  their  high  catalytic  activity  due  to 
several  photocatalytic  gas  phase  reactions,  and  their  adsorptive  properties  for  gaseous 

pollutants.  . 

Modern  off-gas  purification  therefore  has  to  pay  increased  attention  to  the  efficient 
precipitation  of  submicronic  particles.  Filtration  techniques  can  cover  a  wide  range  of  efficient 
particle  separation  in  industrial  application.  Dust  collection  by  filtration  is  increasingly 
preferred  over  electrostatic  precipitation.  Even  in  the  field  of  waste  incineration  filtration  is 
state  of  the  art  meanwhile.  Is  therefore  any  application  left  for  electro  precipitation  in  modern 
off-gas  purification?  As  demonstrated  by  several  examples,  it  is.  But  application  focusses  on  wet 
electro  precipitation.  This  precipitation  technique  does  not  suffer  from  most  of  the  above 
mentioned  limits  and  disadvantages  of  dry  ESP.  Wet  electro  precipitation  does  not  have  to 
consider  the  specific  electrical  resistance  of  the  particles  to  be  removed.  The  adhesive  properties 
of  the  dust  do  not  limit  the  precipitation  as  the  collecting  electrode  is  formed  by  an  aqueous 
film  which  can  be  renewed  continuously. 

The  paper  presents  several  results  of  industrial  application  of  wet  electrostatic  precipitation 
The  application  considers  the  precipitation  of  quartzite  aerosols  as  well  as  sodium  chloride 
aerosols  from  off-gas  of  incineration  processes  and  high  temperature  conversion  processes. 
Soot  particles,  as  well  as  paraffinic  aerosols  formed  by  condensation  have  been  succesfully 
removed  by  wet  electrostatic  precipitation.  Even  mixed  organic/inorganic  aerosols  are  collected 
at  aqueous  precipitation  electrodes.  The  examples  demonstrate,  that  wet  electrostatic 
precipitation  does  not  have  general  applicability  but  may  still  prove  advantageous  or  exclusive 
in  specific  application. 


YflK  541.18 

RADIATIVE  FORCING  BY  VOLCANIC  AEROSOLS  FROM  1850  THROUGH  1994 
Andronova  N.G.1,  Rozanov  E.V.1,  Yang  F.1,  Schlesinger  M.E.1,  Stenchikov  G.L.2 

^  2)efiarttftent  of  Ufttnospheric  Sciences ,  University  of  Illinois  at  Urbana  -  Champaign,  Urbana,  Illinois  6  ISO  7 
^  j&efiarthieht  of  Meteorology ,  University  of  Maryland,  College  !P ark,  M3  207 H 2 

(First  received  10  January  1998;  accepted  for  presentation  during  IAS-4) 


We  use  our  detailed  radiative  transfer  model  and  observations  of  the  time  evolution  of  the 
latitude-altitude  distributions  of  zonal-mean  optical  properties  for  the  Pinatubo  aerosol  to 
calculate  the  time  evolution  of  its  radiative  forcing.  We  represent  the  zonal  mean  of  this 
radiative  forcing  in  terms  of  the  zonal-mean  optical  depth  of  the  Pinatubo  aerosol,  together 
with  the  solar  insolation  at  the  top  of  the  earth's  atmosphere,  the  planetary  albedo  in  the 
absence  of  the  aerosol,  and  the  surface-air  temperature.  We  use  this  representation,  together 
with  the  volcano  optical  depths  compiled  by  Sato  et  al.  [1993]  to  calculate  the  radiative  forcing 
by  volcanic  aerosols  from  1850  through  1994. 
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OPERATION  OF  HOT  BENCH  FILTRATION  SYSTEM  OF  DUST  REMOVAL  FOR 
ADVANCED  GOAL  UTILIZING  COMBINED  SYSTEM 
Choi  J.-H.1,  Park  G.-W.1,  Jeong  H.1,  and  Chung  J.-H.2 

tjbefit.  of  (  rent.  Eng.,  Qyeongsang  National  University,  Ckinju  660-701,  Korea, 

2 Korea  Electric  dourer  Research  Institute,  Taejon  305-380,  Korea 
(First  received  6  September  1997;  accepted  for  presentation  during  IAS-4) 

Candle  Filter  is  one  of  the  most  promising  system  for  a  particulate  removal  et  high 
temperature  such  as  IGCC  and  PFBC.  In  order  to  develop  the  design  technology  of  ceramic 
candle  filter  system,  it  is  very  important  to  optimise  the  pulse  cleaning  system  and  to 
understand  the  behaviour  of  pressure  drop  developing  to  depend  much  through  the  Filter 
element  during  the  operation.  These  characteristics  i  on  the  property  of  filter  element,  mounting 
of  Filter  element,  dust  properties,  a  d  operation  conditions. 

Our  purposes:  was  to  obtain  the  design  data  for  a  commercial  filter  system.  For  this  aim,  a 
dench  scaled  test  facility  mounted  seven  candle  elements  of  1m  length  was  burned  gas  behavior 
and  Jet  cleaning  ested.  The  hot  gas  stream  was  prepared  by  the  mixing  of  an  oil  and  fly  ash 
from  a  conventional  power  plant.  Pressure  drop  pressure  development  in  the  filter  element 
inside  during  the  pulse  as  observed  in  the  several  operation  conditions. 

The  analvsis  of  pulse  nozzle  system  was  also  carried  out  by  FLUENT  program. 

A  PORTABLE  HIGH-THROUGHPUT  LIQUID-ABSORPTION  AIR  SAMPLER 

[PHTLAAS] 

Dr.  S.  Zaromb,  Dr.  A.  Birenzvige,  R.W.  Doherty 

(Tirst  received.  13  January  1998;  accepted  for  presentation  during  JjfS- 1) 

The  portable  high-throughput  liquid-absorption  air  sampler  [PHTLAAS]  is  an  outgrowth 
of  a  high-volume  vapour  collector  that  was  first  developed  at  the  Argonne  National  Laboratory 
[ANL]  for  the  ultra-sensitive  detection  of  trace  concentrations  of  hazardous  or  illegal 
compounds  whether  in  vapour  or  aerosol  form.  The  sampler  is  characterized  by  its  light  weight 
(about  1  Kg)  and  low  power  consumption  (less  than  20  watts  DC). 

The  PHTLAAS  was  evaluated  as  a  sampler  for  aerosol  particles  in  the  size  range  of  2  -  10 
micrometers  (aerodynamic  diameter)  in  a  wind  tunnel.  The  sampling  efficiency  was  found  to  be 
between  20%  -  85%  (depending  on  aerosol  particle  size)  at  sampling  rate  of  230  -  250  litter  / 
minute.  The  sampling  efficiency  was  invariant  to  the  orientation  of  the  intake  slit  in  respect  to 
the  wind  direction,  or  the  vertical  inclination  of  the  sampler  up  to  75  degrees  off  the  vertical  for 
aerosols  of  3  microns  diameters  and  wind  speed  below  about  2.2  m/min  (5  MPH).  More 
recently  an  improved  version  of  the  sampler  yielded  a  collection  efficiency  of  about  20%  at  a 
sampling  rate  of  380  litter  /  minute. 

The  paper  will  describe  the  sampler  and  its  characteristics  in  details.  Also  discussed  will  be 
test  results  using  fluorescent  particles  as  well  as  biological  particles  of  Bacillus  Subtilis  (BG). 
performed  in  a  wind  tunnel  and  a  static  aerosol  chamber.  Potential  uses  for  the  sampler  will  be 
discussed  as  well. 
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NUMERICAL  ANALYSIS  OF  FLOW  FIELD  IN  THE  CERAMIC  CANDLE  FILTER 
USED  IN  INTEGRATED  GASIFICATION  COMBINED  CYCLE 

Seo,  Taewon 

(Ufndong  National  University) 

Choi,  Joo-Hong 

( Qifeongsang  National  University) 

Chung,  Jae-Hwa,  Jeong,  Hyun-Il 

(Korea  Electric  Power  Research  Institute ) 

(First  received  22  January  1998;  accepted  for  presentation  during  IAS-4) 

The  regulation  of  the  exhausted  gases  contained  CO2,  SOx,  and  NOx  becomes  more  and 
more  stringent  in  the  world  and  this  regulation  is  forced  to  study  the  clean  coal  technology  to 
minimize  the  environmental  contamination.  Because  of  the  stringent  regulation  to  protect  the 
earth  by  the  fully-developed  countries  the  next  generation  of  firing  system  to  be  constructed  in 
the  next  century  is  either  IGCC  (Integrated  Gasification  Combined  Cycle)  or  PFBC 
(Pressurized  Fluidized-Bed  Combustion). 

The  IGCC  has  increasing  attention  as  the  clean  coal  power  plant  system  to  minimize  the 
environmental  contamination  and  to  increase  the  thermal  performance.  The  removal  of  the 
particulate  contained  in  the  hot  gas  is  important  to  protect  the  gas  turbine.  The  particulate 
produced  in  the  combustion  process  of  IGCC  have  been  gotten  rid  of  by  ceramic  candle  filter. 
To  increase  the  performance  of  the  filtering  process  is  of  importance  to  get  uniform  velocity 
profile  in  the  candle  filter.  The  objective  of  this  study  is  to  analyze  the  velocity  and  pressure 
distribution  in  the  candle  filter  and  to  investigate  the  effect  of  the  porosity  and  the  length  of  the 
filter.  It  is  assumed  that  the  flow  field  in  the  candle  filter  is  axi-symmetric  and  steady-state. 

K-8  model  in  the  flow  field  and  Darcy’s  law  in  the  porous  region  are  adapted  in  the 
numerical  calculation.  It  is  found  that  the  effect  of  the  porosity  in  the  flow  field  is  negligibly 
small  while  the  effect  of  the  filter  length  is  significant. 
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Member  of  Directorate  of  Science  foundation  of  US  Army 

»  Prof.  Castillo  fax  34-1-3986697  castillo@apphys.uned.es 
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VOUJL 

This  meeting  includes  great  number  sessions  interested  for  international 
atmospheric-biospheric  chemistry  community.  It  will  be  sessions  devoted  to 
BIOAEROSOLS,  CLIMATE  CHANGE,  Earth  Radiative  Balance,  Modeling  of  the 
aerosol  dispersion  in  atmosphere,  Aerosol  and  Ozone  Layer,  URBAN  AEROSOLS 
Tropospheric  aerosol  and  their  environmental  and  health  impact,  including  papers  on 
sources,  composition,  health  and  economic  impact,  etc.  Stratospheric  aerosol  and  their 
environmental  impact  -including  papers  on  the  composition  of  Stratospheric  aerosol,  the 
effect  of  aerosol  on  the  ozone  layer,  effect  of  aerosol  on  the  earth  heat  balance,  sources 
of  stratospheric  aerosol  (aviation,  volcanic  eruptions  etc.)  Radiological  aerosols, 
including  their  sources,  measurements,  impact,  and  control.  Space  debris.  ,  Aerosol 
and  Ocean  BIOAEROSOLS  -  pollens,  spores  and  bacteria  in  air.  This  session  includes 
\sampling  of  bioaerosols,  their  measurement,  global  data  about  dispersion  of  this  particles 
in  air  of  different  regions.... 

Remote  sensing  of  the  aerosols  -  LIDARS,  measurement  from  space  from  satellite 
platforms  ,  acoustics  methods  for  aerosol  measurement... 

Modeling  of  aerosol  dispersions  in  the  lower  atmosphere. 

IAS-4  has  participants  from  Canada,  USA,  Russia,  Turkey,  Israel,  Italy, 
Belarus,  Ukraine,  Estonia,  Spain,  The  Netherlands,  Korea,  Japan,...  -  First  list  of 
participants  will  be  available  in  February. 
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REGISTRATION 

Please  send  your  org  fee  to  the  IAS  secretary  and  you  will  receive 
present  list  of  participants  and  draft  list  of  their  abstracts  and  full  pares 
for  your  planning  of  contacts  and  visits  during  IAS-4. 

Please  be  sure  that  ALL  SUBMISSIONS  (Abstract  and  full 
papers)  sent  to  IAS-4  BOARD  before  March  31  will  be  published  before 
IAS-4.  Propable  all  of  submissions  received  by  IAS-4  sectretary  before  1 
of  May  1998  would  be  published  before  IAS-4  . 

All  papers  and  abstracts  received  by  IAS-4  secretary  will  be 
published  after  rewieving  by  chairmen  of  sessions.  Late  submissions  will 
be  published  in  AEROSOLS  journal  too. 

New  sessions  of  IAS-4  may  be  built  by  initiative  of  participants. 
IAS-4  is  good  place  for  discussing  of  the  results  of  international 
investigations,  excellent  platform  for  preparing  of  new  proposals. 

IAS-4  will  have  good  culture  program.  S.Petersburgh  is  old  capital  of 
Russia.  It  is  one  of  the  most  beautiful  Russian  cities.  There  are  great  number 
palaces  of  interest  in  the  centre  of  S.Petersburgh.  Don’t  forget  your  camera! 
Nearly  every  building  is  a  museum.  St.Petersburgh  is  city  of  Russian  scientists 
and  engineers.  It  is  heart  of  optical,  space  and  nuclear  industry  of  Russia.  The 
second  name  of  S.Petersburgh  is  North  Venice  -  there  are  a  lot  of  channels  with 
boats  and  small  ships.  All  participants  of  IAS-4  will  be  able  to  have  a  river 
excursion  on  a  small  ship  through  most  interesting  places  of  Old  Town. 

IAS-4  takes  place  in  wonderful  city  at  wonderful  season  - 
WHITE  NIGHTS.  At  the  mid-night  everybody  can  read  their 
newspaper  -  nightes  are  really  whitre.  S.P.  is  north  city  and  sun  never 
set  during  these  days.  Usually  it  is  an  excellent  weather  in  summer.  So 
sun  will  shine  and  warm  air  will  bring  romantic  thoughts.  Usually  at 
these  weekes  there  is  no  rain  or  wind. 

There  will  be  exposition  of  new  aerosol  equipment  and  devices.  It 
will  be  great  exhibition  of  filters  for  nuclear  power  industry,  aerosol 
technologies  etc. 

The  INTERNATIONAL  AEROSOL  SYMPOSIUM  IAS-4 

is  supported  jointly  by  Science  Foundation  of  US  Army,  Russian 
Aerosol  Society,  Aerosol  Technology  Ltd,  Moscow  Department  of  Russian 
Physical  Society,  Commision  of  Environmental  Protection  of  Union  of  Science 
Scieties  of  Russia. 
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Scientific  investigation  in  aerosol  field. 

Aerosol  generators. 

PC  modeling  of  the  aerosol  dispersion  in  turbulence  atmosphere  for 
complicated  landscape. 

Publishing  of  AEROSOLS  (journal). 
lAS-meeting  organisation. 
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Dear  COLLEAGUES, 

Russian  Aerosol  Society  invites  you  to  collaboration. 

Scientists,  engineers,  lawyers,  biologists,  medical  men,  ecologists,  professors,  managers  are 
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THE  INFLUENCE  OF  AEROSOLS  ON  ATMOSPHERIC  ABSORPTION  OF 

SOLAR  RADIATION 
ARKINQ  A. 

Johns  Hofikins  University  Baltitnore,  M2)  2 1278  USd 
(Received  1 6  December  1 997;  accepted  for  presentation  during  I  A  S-4) 

There  has  been  an  ongoing  debate  over  the  last  few  years  concerning  the  source  of  a 
discrepancy  between  observations  and  theoretical  calculations  of  the  amount  of  solar  energy 
absorbed  by  the  atmosphere.  Based  on  a  quasi-global,  multi-year  set  of  ground-based 
observations,  combined  with  satellite  measurements  of  top-of-the- atmosphere  flux,  absorption 
is  0.24  (expressed  as  a  ratio  with  respect  to  incident  flux  at  the  top  of  the  atmosphere). 
Models  underestimate  that  absorption  by  0.05  to  0.08.  Some  studies  have  attributed  the 
discrepancy  to  clouds,  while  others  have  shown  that  the  discrepancy  is  independent  of  clouds 
and,  instead,  correlated  with  column  water  vapour.  At  this  point,  the  source  of  the 
discrepancy  remains  a  mystery.  Here,  we  examine  the  role  of  aerosols  in  atmospheric 
absorption,  and  test  the  possibility  that  aerosols  account  for  some  or  all  of  the  discrepancy. 
We  use  the  output  of  chemical  transport  models  to  study  the  effects  of  three  broad  categories 
of  aerosols:  sulphates,  mineral  dust,  and  carbonaceous  aerosols.  We  find  that  the  discrepancy 
is  not  correlated  with  either  sulphates  or  mineral  dust,  but  there  is  a  small  but  significant 
correlation  with  respect  to  carbonaceous  aerosols. 

However,  based  on  their  amount  and  distribution,  the  carbonaceous  aerosols  could  only 
account  for  a  small  fraction  of  the  discrepancy.  To  account  for  a  major  fraction,  the  total 
aerosol  burden  would  have  to  be  predominantly  carbonaceous,  with  single  scattering  albedos 
-0.75  or  smaller,  a  highly  unlikely  situation  at  the  vast  majority  of  observation  sites. 

1066. 

PUTTING  METAL  ATOMS  INTO  FULLERENES:  ENDOHEDRAL 
METALLOFULLERENES 
SHINOHARA  H. 

2)tfiartment  of  Chehdstyy,  Nagoya  University,  Nagoya  161-8602,  Jafian 
(First  receive  27  December  1997,  accepted  for  presentation  during  IAS-4 ) 


Endohedral  metallofullerenes  are  novel  fullerene-based  materials  and  have  attracted  much 
attention  in  the  last  four  years.  In  the  last  couple  of  years,  some  important  progress  have  been 
made  in  direct  structural  analyses  of  metallofullerenes  by  using  synchrotron  X-ray  diffraction 
and  13C-NMR  studies.  Recently,  we  have  succeeded  in  determining  the  endohedral  nature  of 
the  metallofullerene,  Y@C82,  and  obtaining  its  total  electron  density  via  synchrotron  X-ray 
powder  diffraction(l).  The  results  reveal  that  the  yttrium  atom  is  displaced  from  the  center  of 
the  C82  molecule  and  is  strongly  bound  to  the  carbon  cage. 

In  the  present  study,  both  the  isomer  and  the  endohedral  structures  of  a  typical  di- 
metallofullerene,  Sc2@C84,  have  been  determined  for  the  first  time  by  high-resolution  13C- 
NMR  (2)  and  synchrotron  X-ray  diffraction  studies,  respectively.  The  results  show  that  one  of 
the  major  isomer  of  Sc2@C84,  i.e.,  Sc2@C84  (III),  has  a  D2d  (23)  symmetry  and  that  some 
dynamical  averaging  of  the  Sc  ions  might  be  taking  place  around  the  optimum  scandium 
position.  This  is  a  striking  contrast  to  the  Y @C82  case,  where  the  yttrium  atom  is  attached  to 
the  carbon  cage  even  at  room  temperature. 
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Some  important  features  of  the  crystal  structures  of  Y@C82  and  Sc2@C84  will  also  be 
presented  and  discussed. 

1185. 

HOT  PARTICLES  OF  CHERNOBYL  ORIGIN  IN  ENVIRONMENTAL  SAMPLES 
TSCHIERSCH  J.,  WA6ENPFEIL  F. 

Institute  of  Radiation  Protection  QSR-Mational  Research  Center  for  Snuironntent  and  Health 
2)-B576 i  Meukerherg  Qertnanif 

(First  received  31  January  1998;  accepted  for  presentation  during  IAS-4) 

Pure  nuclear  fuel  particles  were  released  into  the  atmosphere  during  the  reactor  accident  in 
Chernobyl.  These  particles  are  connected  with  high  concentrations  of  radionuclides  and  are 
called  “hot  particles”.  During  resuspension  experiments  in  the  30-km  exclusion  zone  of 
Chernobyl,  airborne  hot  particles  were  sampled  and  analysed.  Detection  methods  for  hot 
particles  were  (digital)  autoradiography  and  gamma-spectrometry.  In  the  size  range  larger  3  pm 
aerodynamic  diameter  approximately  36  hot  particles  per  1000  m3  were  measured  during 
anthropogenic  enhanced  resuspension. 

Hot  particles  in  the  environment  cause  samples  which  are  not  uniformly  contaminated, 
especially  if  there  are  only  few  hot  particles  in  the  sample.  Because  of  the  inhomogene 
distribution  of  radionuclides  in  environmental  samples  a  significant  measurement  uncertainty 
mav  result.  In  laboratory  experiments  the  analytical  uncertainty  for  various  sample  media 
(filter,  soil)  and  measurement  geometry  were  investigated.  A  single  hot  particle  was  analysed  for 
instance  in  a  sample  without  any  other  contamination  in  a  frequently  used  1000  cm3  bottle  by 
gamma-spectrometry.  The  measured  137Cs  activity  may  range  between  a  factor  10  too  high  or  a 
factor  of  20  to  low  (related  to  the  actual  activity  of  the  hot  particle)  depending  on  the  position 
of  the  single  hot  particle  in  the  sample.  For  most  measurement  geometries  it  was  possible  to 
formulate  a  procedure  by  which  the  relation  between  the  measured  and  the  actual  activity 
concentration  can  be  calculated  in  dependence  on  the  position  of  the  hot  particle. 

993. 

YflK  541.18 

BUILT  -  IN  SENSORS  (BIS)  FOR  DIAGNOSTICS  OF  LIQUID  SYSTEMS  ON 
PARAMETERS  OF  PARTICLES  OF  WEAR. 

LOGVINOV  L.M. 

Satnara  state  aerosfiace  university  nahted  bij  acad.  SR.  Horolev 
( First  received  26  December  1997;  accepted  for  presentation  during  IAS-4) 

In  a  structure  of  any  liquid  system  of  a  product  of  an  air  engineering,  machines  and  process 
equipment  there  are  plenty  of  tribomechanical  units  (  valves,  plungers,  bearings  and  etc.  ),  the 
reliability  of  which  significantly  depends  on  a  level  of  contamination  and  other  parameters  of  a 
liquid  /1 .2,3,4/.  It  is  known,  that  the  imperfect  control  of  a  technical  condition  of 
tribomechanical  units,  included  in  structures  of  liquid  systems,  frequently  causes  failures  and 
emergencies  with  products.  Taking  into  account  the  fact,  that  the  information  on  a  history  of 
development  of  wear  process  can  be  received  from  parameters  of  particles  of  wear,  generated,  it 
is  possible  to  consider,  that  quantity  and  the  size  of  particles,  produced  by  the  contacting  pair, 
present  the  valuable  information  on  a  technical  condition  of  whole  unit  of  friction  /2,3,4/.  The 
travel  of  a  liquid  together  with  particles  of  wear  in  remote  sites  of  a  system  permits  to  find  out 
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these  particles  in  any  place  of  hydraulic  system,  provided  that  built  -  in  sensors  (BiS)  of 
technical  condition  of  liquid  systems  of  machines  131,  offered  in  1984/5/  by  the  employees  of 
ONIL-1 6  SSAU,  will  be  used  for  this  purpose. 

Existing  till  now  way  of  the  control  of  a  level  of  contamination  of  a  liquid,  based  on  the 
analysis  (including  automatic)  of  samples  taken,  does  not  permit  to  receive  the  information  on  a 
level"  of  it's  contamination  in  a  real  time  scale  /2,3/.  Besides,  for  this  method  are  inherent 
significant  errors,  stipulated  by  difficulties  of  maintenance  and  control  of  degree  of  cleanliness 
of  sample  containers  and  presence  of  "filter  effect"  of  a  small  backlash  in  the  sample  valve, 
especially  at  sampling  from  highways  of  high  pressure  (  up  to  30  MPa).  BiS  of  parameters  of 
disperse  phase  (DP)  offered  /3,5/  do  not  require  conventional  sampling  of  a  liquid  and  permit  to 
increase  objectivity  and  efficiency  of  the  control. 

In  the  report  generalized  functional  and  physical  models,  as  well  as  principles  of 
construction  and  feature  of  designs  and  characteristics  of  BiS  of  parameters  of  DP  are 
considered  in  detail.  In  the  report  mathematical  model  of  internal  flowing  part  of  photoelectric 
BiS  and  basis  of  their  metrological  maintenance  are  adduced. 
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HARDWARE  METHOD  OF  INCREASE  CONCENTRATION  LIMIT  OF 
PHOTOELECTRIC  ANALYZERS  OF  CONTAMINATION  OF  A  LIQUID 

KUDRIAVTCEV  la. 

Samara  state  aerosfiace  unil/eysittf  named  btf  acad.  S  JP .  HoroUa 

(First  received  26  December  1997;  accepted  for  presentation  during  IAS-4) 

The  concentration  limit  determines  maximum  accounting  concentration  of  particles  in  a 
researched  liquid,  when  the  readout  number  of  particles  differs  from  valid  not  more,  than  on 
10-15  %.  This  error  is  stipulated  by  coincidences  of  particles  in  sensitive  volume  of  an  analyzer, 
i.e.  simultaneous  presence  in  it  more  than  one  particle,  that  results  in  imposing  of  target 
electrical  pulses  of  a  photoelectric  analyzer. 

The  existing  photoelectric  analyzers  of  contamination  of  a  liquid  register  pulses  only  in  case 
when  the  interval  between  them  exceeds  size  of  a  duration  of  a  pulse  131.  Thus  the  concentration 
limit  is  determined  by  the  parameters  of  sensitive  volume  of  a  sensor. 

The  form  and  parameters  of  target  pulses  of  a  photoelectric  analyzer  are  determined  by 


Copyright  1998  ©by  Aerosol  Technology  Ltd.  Phone/Fax:  +7(095)1474361  EMAIL:  belov@tehno.mmtel.msk.su 


Page  No  24 


AEROSOLS  1998  volume  4a  No.2 


distribution  of  light  exposure  in  sensitive  volume  of  a  sensor,  form  of  a  particle  and  its  speed,  as 
well  as  passband  of  a  electronic  amplifier.  Imposing  of  pulses  results  in  formation  of  a  signal  of 
the  complex  form  with  local  maxima  and  minima.  The  analysis  of  the  form  of  such  signals 
permits  to  recognize  b^IYm-jiT  pulses  and,  thus,  to  increase  concentration  limit  111. 

It  can  be  executed  by  fixing  of  size  of  local  maxima,  even  if  the  pulse  was  not  finished. 
Necessary  condition  is  suppression  of  false  maxima,  produced  by  noise,  otherwise  the 
concentration  measured  will  be  overestimated. 

In  photoelectric  analyzers  of  a  type  AZJ-915  and  POTOK-945  111  the  analysis  of  amplitude 
of  pulses  from  a  output  of  a  sensor  is  performed  with  the  help  of  a  row  of  comparators,  the 
outputs  of  which  are  connected  with  the  inputs  of  digital  counters  111.  The  thresholds  of 
operation  of  comparators  are  chosen  in  order  to  execute  the  analysis  of  the  sizes  of  particles 
pursuant  to  GOST  17216-71  (St.Standart).  The  amplitude  of  a  target  pulse  of  a  sensor, 
determined  by  the  size  of  a  particle,  is  fixed  in  a  moment  when  the  comparator  with  a  maximum 
threshold  resets.  Thus  the  analysis  of  a  following  pulse  is  made  after  reset  of  a  comparator  with 
a  minimum  threshold. 

Change  of  logic  of  work  of  a  analyzer  in  order  to  fix  all  local  maxima  of  pulses,  will  allow  to 
decrease  "dead"  time  of  a  analyzer.  For  this  purpose  it  is  enough  to  register  amplitude  of  a  pulse 
in  case  of  sequential  set  and  reset  of  one  of  comparators,  if  between  these  events  does  not  occur 
setting  of  any  other  comparators.  The  size  of  a  hysteresis  of  comparators  should  not  exceed 
level  of  noise  111. 
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PIEZOELECTRICAL  CONVERTERS  IN  MONITORING  SYSTEMS  OF 
PARAMETERS  OF  METAL  PARTICLES 
POMINOY  E.I. 

{Samara  state  aerosfiace  university) 

(First  received  26  December  1997 ;  accepted  for  presentation  during  IAS-4) 

The  principle  of  action  of  piezoelectrical  converters  (PEP)  for  the  control  of  size 
distribution  of  metal  particles  in  liquid  or  gaseous  dispersion  fluids  is  based  on  the 
transformation  of  energy  of  impact  of  particles  onto  a  sensitive  surface  of  a  piezoelectrical 
crvstal  to  electrical  signal.  Signal  of  PEP  is  an  radio-wave  pulse  with  initial  amplitude,  which  is 
proportional  to  mass  and  speed  of  particle  at  the  moment  of  impact.  The  pulses  from  separate 
particles  are  being  amplified,  detected  and  sorted  in  dependence  from  magnitude  for  various 
channels  of  registration,  according  to  certain  sizes  of  particles. 

Obviously,  the  sensitivity  of  a  device  is  completely  determined  by  the  ratio  of  amplitude  of  a 
useful  signal  to  peak  value  of  a  noise  voltage  on  the  output  of  an  amplifier  (SNR).  A  technique 
and  results  of  calculation  of  the  SNR  for  PEP  and  amplifiers  with  various  parameters  are 
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discussed  in  the  report .  The  analysis  of  the  results  obtained  shows,  that  the  sensitivity  of  PEP  is 
limited  by  the  noise  of  amplifier.  Maximum  of  the  SNR  is  attained  at  some  optimum  active 
resistance  of  a  piezoelement's  load  and  grows  weakly  with  the  reduction  of  capacity  of  a  load. 
The  amplifiers  with  various  types  of  active  elements  do  not  permit  to  obtain  significant  gain. 
However,  the  application  of  the  amplifiers,  using  bipolar  transistors  or  OA  is  more  preferable; 
for  them  the  best  accordance  with  output  resistance  of  piezocrystal  is  provided,  which  is 
determined  as  by  small  resistance  of  piezocrystal  near  the  antiresonant  frequency,  as  by 
relatively  small  value  of  resistance  of  dielectic  loss.  The  maximum  of  SNR  is  attained  at  Q- 
quality  of  a  resonant  contour  of  an  amplifier  1.5  ...3  times  smaller,  than  Q-quality  of  a 
piezocrystal;  it  corresponds  to  a  threshold  of  sensitivity  of  PEP  about  6.4  mm  (  at  SNR  equal  3) 
for  bronze  particles  at  speed  of  15  m/sec.  at  the  moment  of  impact  (  experimental  value  is  equal 
7  mm  ). 

The  process  of  the  transformation  in  PEP  is  executed  in  some  stages.  On  the  first  stage  the 
initial  distribution  of  particles  in  space  in  the  PEP  input  is  being  transformed  to  a  casual 
sequence  of  pulses;  the  intensity  of  pulse  flow  is  proportional  to  the  concentration  of  particles, 
and  the  amplitude  distribution  of  pulses  is  correlated  to  initial  size  distribution  of  particles.  On 
the  second  stage  the  reverse  transformation  to  experimentally  observed  size  distribution  is  being 
made.  The  discrepancy  of  the  function  restored  of  a  distribution  of  particle  size  from  the  initial 
one  is  determined  by  the  errors  of  the  control  of  parameters  of  dispersion  phase.  The 
differences  between  speed  and  density  of  particles,  conditions  of  impact  of  particles  during  the 
analysis,  and  values,  used  during  experimental  graduation  of  PEP,  will  result  in  occurrences  of 
systematic  errors,  and  their  fluctuations  during  the  analysis  will  cause  casual  errors.  However, 
even  during  the  control  of  particles  of  the  same  size  and  parameters  in  the  same  flow,  deviation 
of  signal's  magnitudes  is  observed.  It  is  caused  by  unevenness  of  the  characteristics  of  a 
sensitive  surface  of  the  piezocrystal,  speed  of  a  flow  in  the  cross-section  of  a  channel  and  speed 
of  particles  driven  on  various  trajectories. 

In  the  report  a  technique  and  expressions  obtained  for  density  of  probability  of  restored 
size  distribution  for  monodispersed  particles  at  various  modes  of  flow  of  dispersion  fluids  in  a 
channel  of  PEP  are  discussed. 

Estimations  of  mean  value  and  standard  deviation  for  densities  of  probability  have  given 
values,  correspondingly  1.08  and  0.124  for  laminar  mode  and  1.006  and  0.051  for  turbulent 
mode  of  the  flow. 
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INDICATOR  OF  QUALITY  CONTROL  OF  JET  FUELS  OF  A  TYPE  POTOK-RT 
LOGVINOV  L.M.,  MALYQIN  N.A.,  SMAQIN  W. A.,  COURD1N  6. A. 

Samara  state  aerosftace  university  named  bif  acad.  SJP.  tdorotyou,  Samara  research  institute  ECJUJf 
(First  received  26  December  1997;  accepted  for  presentation  during  IAS-4) 

It  is  known,  that  the  reliability  of  fuel  systems  of  products  of  a  air  engineering  is 
significantly  determined  by  a  degree  of  their  contamination  (mechanical  impurity  and 
emulgated  water  )  /1 ,2/.  The  developed  indicator  of  the  control  of  a  degree  of  jet  fuel's 
cleanliness  permits  to  determine  excess  allowable  and  limiting  levels  of  the  contents  of 
mechanical  impurity  and  emulgated  water  during  refuel  of  flying  vehicles  and  executes 
switching  of  external  executive  devices  (slide-valves)  if  a  limiting  level  is  exceeded. 

The  block  diagram  of  an  indicator  of  a  type  "POTOK-RT"  consists  of  photoelectric  built  - 
in  sensor  (  BiS  ),  performed  in  explosion-proof  variant  and  included  in  gap  of  fuel  main  with 
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diameter  of  100  mm,  as  well  as  electronics  unit  111.  Photoelectric  BiS  works  on  a  principle  of 
measurement  of  light  flows,  scattered  by  particles  (droplets)  of  insoluble  water  /2,3/.  For  use  of 
a  photoelectric  sensor  for  the  control  of  parameters  of  mechanical  impurity  and  emulgated 
(insoluble)  water  in  jet  fuel  were  conducted  experimental  researches  on  valuation  of  a  spectral 
structure  of  mechanical  impurity  and  emulgated  water,  passed  through  the  filter-separator  if 
fuel  flow  changed  11,11 .  Results  of  experimental  researches  have  allowed  to  establish,  that  the 
particles  of  insoluble  water  have  the  sizes,  more  than  two  times  exceeding  average  size  of  filter 
pores(  ~  5  mm  )  in  a  wide  range  of  the  flows,  and  overwhelming  number  of  particles  of 
mechanical  impurity  have  sizes  in  a  range  5  ...10  mcm  ( i.e.  less  than  10  mcm  )  /2,3/.  Thus,  with 
the  help  of  photoelectric  BiS,  if  a  filter  with  performance  of  5  mcm  is  available  in  a  hydraulic 
path,  one  can  separately  register  the  parameters  of  mechanical  impurity  and  water,  emulgated 
in  jet  fuel. 

Main  constructive  and  metrological  characteristic  of  a  developed  indicator  of  a  type 
"POTOK-RT"  are  informed  in  the  report.  Particularly,  "POTOK-RT"  can  supervise  a  degree 
of  cleanliness  of  fuels  of  a  type  TC-1,  T-l,  T-2,  PT,  T 6  and  other,  when  fuel  flow  is  within  the 
limits  of  50.. .2500  (1/min)  and  pressure  in  a  highway  -  0.1  ..1.6  MPa. 

Operation  of  a  device  in  a  range  of  temperature  of  a  environment  from  -50  up  to  +  50 1  C  is 
permitted.  The  range  of  particles  size  registered  is  5.. .50  mcm,  range  of  indication  (in  %  of  mass 
concentration):  for  mechanical  impurity  -  5. 1 0‘4;  for  emulgated  water  -  5.1  O'3.  Mass  of  a  sensor 
is  not  exceed  10  kg,  and  electronics  unit  -  not  more  than  40  kg.  Feed  of  an  indicator  is 
performed  from  a  alternating  current  circuit  220  V  /  50Hz  and  direct  current  source  -  27  V. 
Consumed  capacity:  on  an  alternating  current  -  150  VA;  on  a  direct  current  -  70  VA. 
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APPLICATION  OF  MICROCOMPUTERS  IN  SYSTEMS  OF  RECOGNITION  OF 
COMPLEX  PULSES  FROM  PARTICLES  ON  THE  OUTPUT  OF  PHOTOELECTRIC 

GAUGES. 

KUDRIAVTCEVI.A.,  FADEEV  V.V. 

Sahara  State  derosfiace  Universitij  nahted  btf .  dead.  SdP.  fdowlei/  fSSAU/ 

( First  received  26  December  1997;  accepted  for  presentation  during  IAS-4) 

The  photoelectric  analyzers  of  disperse  phase  (DP)  parameters  use  a  principle  of 
registration  of  a  light  flow,  scattered  by  the  particle  in  sensitive  volume  of  the  gauge.  /I/  As  a 
result  of  simultaneous  presence  more  than  one  particle  in  sensitive  volume  of  the  photoelectric 
gauge  imposing  of  electrical  pulses  on  its  output  occurs.  Thus  the  multichannel  peak  analyzer, 
processing  target  signal  of  gauge,  can  not  correctly  interpete  a  pulse,  being  the  result  of 
imposing  of  two  and  more  separate  pulses.  So  the  concentration  measured  is  distorted. 
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Concentration  determination  error  value  depends  on  a  duration  of  target  pulses  and 
concentration  of  DP.  In  111  there  is  the  formulation  of  the  numerical  approach  to  the 
calculation  of  value  of  this  error. 

The  employees  of  research  laboratory  of  SSAU  ONIL-16  have  developed  the  technique  of 
processing  of  target  pulses  of  a  gauge,  enabling  to  increase  number  of  pulses,  correctly 
registered  by  multichannel  peak  analyzer  owing  to  analysis  of  pulse  form. 

The  principle  of  work  of  the  system  offered  leans  on  the  allocation  of  local  maxima  and 
minima  in  the  form  of  complex  target  pulses,  produced  as  a  result  of  concurrence  of  particles  in 
sensitive  volume. 

The  processing  of  a  signal  is  conducted  with  the  help  of  a  system  of  comparators,  separating 
such  pulses  into  different  ones  the  amplitude  of  which  is  determined  by  separate  particles, 
participating  in  concurrence. 

Necessary  condition  of  correct  division  of  pulses  is  exception  of  consideration  local 
extremal  values,  stipulated  by  noise.  It  is  made  with  the  help  of  comparison  of  size  of  local 
minima  with  a  level  of  a  voltage,  a  little  exceeding  noise  level. 

The  modern  element  base  permits  to  organize  high-speed  digital  processing  of  a  target  signal 
of  a  gauge  and  to  make  the  analysis,  proceeding  from  a  duration  local  maxima  and  minima. 
Modeling  of  complex  pulses  with  the  help  of  a  computer  has  shown,  that  local  maxima  and 
minima  in  complex  pulses  have  a  duration,  essentially  exceeding  average  duration  of  noise 
peaks,  which  can  be  accepted  for  separate  pulses.  Thus,  using  the  sampling  of  a  target  signal  of 
the  gauge  and  carrying  out  the  analysis  of  sample  as  values  in  a  real  time  scale,  it  is  possible  to 
distinguish  noise  peaks  and  peaks,  produced  as  a  result  of  concurrences  of  pulses.  The 
efficiency  of  such  time  recognition  is  more  significant  owing  to  the  reduction  of  threshold  value 
necessary  for  correct  minima  determination  and,  accordingly,  increase  of  quantity  of  separated 
complex  pulses. 
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ON  SOME  TURBULENCE  MODEL  OF  FREE  TWO-PHASE  JETS 

TSIPENKO  A.V. 

725877  Moscow,  VoLokoLahtdcoe  shosse,  i,  UUD,  NJJ  NT  UUfJ . 

( First  received  5  November  1997) 


For  the  theoretical  determination  of  the  parameter  fields  in  two-phase  jets,  there 
exist  a  great  number  of  approaches  based  on  the  different  notion  about  the  discrete 
fraction,  the  different  approach  to  taking  into  account  the  turbulence.  Besides,  the 
engineering  practice  constantly  requires  -  when  modeling  such  factors  as  flow 
nonisotermicity,  particle  polydispersity,  collision  of  one  particle  with  another,  phase 
transitions,  etc.  But  these  factors  shade  the  peculiarities  connected  with  different 
approaches  used  at  constructing  models,  though  the  understanding  of  internal 
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peculiarities  of  models  is  necessary  at  the  selection  of  a  concrete  model  for  solving  a 
concrete  problem. 

In  this  work  an  attempt  to  show  the  peculiarities  of  five  different  approaches  to 
modeling  the  two-phase  turbulent  axisymmetric  jet  is  made  based  on  the  detailed 
experiments  /5,6/.  The  model  1  is  the  Prandtl- Abramovich  model  of  first  order.  The 
model  2  is  the  model  of  Gavin  at  al.  /3/,  the  model  3  is  the  model  of  Elghobashi  at  al. 
IM,  The  model  4  is  the  model  of  Zaichik  at  al.  /I/,  the  model  5  is  the  model  of  Mostafa 
at  al.  15/  (this  is  so-called  stochastic  model).  A  detailed  modelling  of  experiment  was 
carried  out  according  to  the  model  of  authors  and  also  -  according  to  the  modified 
versions  of  models. 

Based  on  the  calculation  performed,  the  following  conclusions  can  be  drawn:  the 
best  results  can  be  expected  from  the  stochastic  model  taking  into  account  the 
interaction  of  particles  but  this  model  is  not  suitable  for  the  realization  on  PC  at  this 
stage;  for  obtaining  the  minimax  assessment,  the  model  1  is  the  most  suitable;  for 
carring  out  a  more  detailed  calculation,  the  modification  of  model  3  is  advisable  as  a 
most  simple  one. 
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AEROSOL  EMISSION  FROM  CONTAMINATED  STRIP  OF  SOIL  DURING 
HARROWING  AND  TRUCK  MOVING 

GARGER  E.K. 

Institute  of  Jiadioecologif  UJJS  Tolstoi/  St.  fH  252033  Uiets,  Ukraine 

( First  received  4  November  1997;  accepted  for  presentation  during  IAS-4) 

Measurement  of  237Cs  air  concentration  and  “hot”  particles  for  simulation  of  agricultural 
works  ( harrowing  )  and  driving  of  vehicles  along  a  dirt  track  into  the  exclusive  Chernobyl  zone 
allowed  to  estimate  the  emission  flux  and  rate  using  solution  of  the  turbulent  diffusion  equation 
for  a  dust  stripfl].  Measurements  were  conducted  by  the  gradient  installation  at  the  1 .0,  1.8,  2.5, 
3.5  m  heights  and  impactor  with  the  aerodynamic  cut  off  diameters  2.0,  4.0,  7.0,  12,  20,  30  pm 
[2],  Experiments  were  carried  out  from  two  strips  with  the  density  contamination  by  237  Cs  0.31 
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±  0.05 , 0.56  ±  0.06  [Mbq  m'2]  and  also  the  density  of  number  “hot”  particles  27. 10'4  [m'2],  60.5 
x  10'4  [m'2]  respectively. 

Vertical  flux  of  237  Cs  for  six  experiments  was  varied  from  22.2  ±  5.0  to  460  ±  90  [mBq  m'2  s' 
5]  depending  on  a  kind  of  vehicles  and  meteorological  conditions.  The  emission  rates  have 
values  from  0,07xl0‘6s  4  to  1,5x1 0'6  s’1  and  were  by  three-four  orders  of  magnitude  higher  than 
for  the  wind  resuspension  conditions.  “Hot”  particles  were  measured  in  the  third  experiments 
that  was  given  estimations  of  the  emission  rate  (  l.l-2.5)xl0‘6  s'1. 
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POINT  IONS  APPROXIMATION  WITHIN  THE  MARCH  MODEL  FOR  THE 

FULLERENE  MOLECULE 
DESPA  F. 
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Magurele  -  Bucharest,  TO  Box  MQ-6  Romania 
(First  received  26  January  1998;  accepted  for  presentation  during  IAS-4) 

Progress  in  the  investigations  of  the  Buckminsterfullerene  has  until  recently  been  largely 
confined  to  the  molecule  model  within  which  the  positive  ions  are  uniformly  smeared  over  the 
surface  of  a  sphere  and  the  valence  electrons  constrained  to  move  on  the  sphere  surface. 

The  model  has  successfully  been  used  in  describing  some  electronic  and  optical  properties  of 
C60.[l-4] 

Recent  interest  centers  on  new  approach[5-8]  of  the  continuum  positive  charge  model  which 
employ  Thomas-Fermi  theory  in  describing  the  electron  distribution  and  the  stability  of  the 
fullerene.  The  latter  molecule  model  was  inspired  from  the  March's  one-centre  model[9]  for 
heavy,  almost  spherical  molecules.  The  results  were  decidedly  encouraging,  and  led  them  to 
suggest  possible  improvements.  One  of  them  we  attempt  to  present  in  this  paper. 

We  shall  use  a  point  ions  approximation  within  the  March  model  for  the  fullerene  molecule 
and,  we  shall  self-consistently  derive  the  electron  distribution  of  a  fullerene  molecule  by  a 
systematic  application  of  the  well-known  results  of  the  many-body  perturbation  theory. 

Previously, [9]  the  March's  one-centre  model  was  employed  to  investigate  special  molecules 
XY_n,  like  CH_4  or  SF_6,  and  it  has  been  provided  with  a  sound  theoretical  basis.[10]  Shortly, 
the  positive  charges  of  the  Y  nuclei  are  smoothed  out  uniformly  over  the  surface  of  a  sphere 
with  the  X  atom  at  the  centre  and,  then  the  essential  problem  being  to  apply  self-consistent  field 
methods  for  the  delocalized  electrons. 

As  a  theory  in  its  own  right,  the  method  developed  by  March  has  not  been  without  its 
successes,  and  it  seemed  a  natural  step  therefore  to  investigate  whether  the  method  could  be 
extended  to  the  fullerene  molecule.  The  March  model  strictly  corresponds  to  the  endofullerene 
molecule  and  it  has  been  explored  recently  by  Clougherty.[8] 
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For  the  fullerene  case,  there  is  no  central  atom  and  the  boundary  conditions  imposed  in  the 
March  model  change  at  the  origin. [6] 

The  molecule  model  assumes  that  the  valence  electrons  cover  the  inner  and  the  outer 
surfaces  of  the  uniformly  charged  fullerene  cage  moving  in  a  common  potential  generated  both 
by  the  positive  charges  and  by  their  distribution.  One  point  need  stressing  here:  Smearing  the 
positive  ions  into  a  continuum  surface  charge  distribution,  as  indicated  above,  it  leads  to 
electrons  moving  in  a  less  rapidly  varying  spatial  potential  than  for  the  point  ions  in  the 
fullerene  molecule.  (Note  that  inside  a  sphere,  the  electrostatic  potential  due  to  a  surface  charge 
distribution  is  constant.)  Mostly,  the  inside  electron  distribution  seems  to  be  affected  by 
employing  the  continuum  positive  charge  approximation;  only  lesser  than  half  of  all  the  valence 
electrons  of  the  fullerene  molecule  are  inside  the  shel!.[6,7]  Therefore,  the  fullerene  molecule 
being  too  "rarefied"  within  its  natural  limits,  some  objections  can  be  risen  on  its  mechanical 
stability.[5-7] 

This  situation  can  be  overcame  in  a  case  which  we  shall  present  here  by  employing  a  point 
ions  approximation.  In  this  case,  the  valence  electrons  are  found  to  be  confined,  in  majority, 
inside  the  shell  as  a  consequence  of  the  adequate  changing  of  the  internal  electrostatic  potential. 
Moreover,  both  the  inside  and  the  outside  electron  distributions  show  distinctive  peaks  near  the 
fullerene  cage, [1 1,12]  fact  which  differs  from  the  other  results  recorded  in  the  fieId[5-7] 
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Our  knowledge  on  the  events  occurring  in  the  course  of  fullerene  formation  is  limited 
primarily  because  experimental  techniques  for  high-temperature  chemistry  have  not  been  well 
developed.  For  example,  it  is  not  yet  clear  if  the  distribution  of  configurational  isomers  in 
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higher  fullerenes  fraction  represents  thermodynamic  equilibrium  or  a  snapshot  of  kinetic 
process.  An  well-known  example  favoring  the  kinetic  view  is  the  disagreements  in  the  kinds 
and  relative  amounts  of  the  isomers  of  [78]  fullerene  separated  from  the  extract  of  soot 
produced  by  arc  discharge  of  carbon  electrodes:  Diederich  et  al.  first  separated  two  isomers, 
D2v(I)  and  D3,  in  a  ratio  of  ca  5:1,  then  Kikuchi  et  al.  gave  three,  D2v(II),  D2v(I)  and  D3,  in  a 
ratio  5:2:2,  then  Taylor  et  al.  and  we  found  ratios  of  18:52:30  and  595:  1026:386,  respectively, 
for  the  same  three  components  as  found  by  Kikuchi  et  al.  This  and  other  examples  might 
appear  to  demonstrate  experimental  difficulties  in  controlling  high -temperature  processes. 

However,  we  doubt  the  validity  of  these  determinations  for  two  reasons.  First,  all  of  the 
above  analyses  (HPLC)  ignore  possible  variation  of  extinction  coefficients  among  the  isomers 
at  the  UV  wavelength  with  which  relative  peak  height  was  determined.  We  noticed 
considerable  differences  in  the  shape  of  spectra  of  the  above  three  isomers  around  312  nm. 
Second,  structural  assignments  have  been  heavily  assisted  by  the  computed  enthalpies  at  0  K 
(for  ab  initio  methods)  or  at  room  temperature  (for  semiempirical  methods).  This  is  doubly 
wrong  because  the  annealing  occurs  at  much  higher  temperature,  and  the  effect  of  vibration 
must  be  explicitly  taken  into  account  by  using  free  energies.  Regarding  the  second  point, 
recent  progress  in  evaluating  free  energies  of  fullerene  isomers  over  a  wide  range  of 
temperatures  (typically  0  to  10000°K)  using  higher  levels  of  MO  theories  has  provided  reliable 
criteria  to  determine  equilibrium  compositions  of  isomers  and  straighten  the  past  confusion. 

Under  this  circumstance,  if  we  assume  thermodynamic  equilibrium  and  have  accurate 
experimental  compositions  of  isomers,  we  will  be  in  a  position  to  estimate  the  temperature  of 
annealing.  For  this  purpose,  we  need  accurate  distributions  of  isomers  in  higher  fullerenes. 
Fortunately,  recently  reported  method  of  introducing  helium  atom  into  the  inside  of  fullerenes 
under  high  pressure  of  helium  (BC  provides  a  convenient  determination  of  isomeric 
compositions.  Although  the  rate  of  He  incorporation  by  this  method  does  not  exceed  a  few 
tenths  of  percent,  highly  sensitive  3He  NMR  allows  analysis  of  the  mixture  without  further 
purification.  Applying  the  method  to  a  sample  of  'highly  purified  fullerene  fraction  containing 
mostly  C78'  and  a  similarly  designated  sample  of  C84,  Saunders  and  his  coworkers  found  that 
the  purified  samples  contain  five  and  nine  isomers  of  [78]-  and  [84]fullerenes,  respectively.  In 
contrast,  only  three  isomers  of  [78]-  and  two  isomers  of  [84]fullerenes  have  been  described 
previously. 

Thus,  temperature  range  of  annealing  process  in  the  fullerene  formation  has  been  estimated 
to  be  2300°K  with  standard  deviation  of  a  few  hundred°K,  by  fitting  the  isomers  distribution  of 
[78]-  and  [84]fullerenes  obtained  by  3He  NMR  measurements  to  the  computed  free  energies  of 
isomers  vs  temperature  relation.  Stone- Wales  rearrangements  occur  in  this  temperature  range 
about  105  times  per  second,  fast  enough  to  reach  complete  thermal  equilibrium  among 
configurational  isomers  of  IPR  fullerenes. 
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FULLERENE  MOLECULE  AND  ALKALI  FULLERIDES 
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( First  received  22  January  1998;  accepted  for  presentation  during  IAS-4 ) 

With  the  advent  of  the  C60  fullerene  molecule  we  are  in  the  presence  of  a  new  microscopic 
object:  a  hollow,  highly-symmetric,  (quasi-)  spherical  molecule  consisting  of  a  large  number  of 
carbon  atoms.  Molecular  physics  can,  therefore,  borrow  standard  methods  for  treating  such 
an  object  from  solid-state  and  condensed  matter  physics. 
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To  the  first  approximation  the  fullerene  molecule  may  be  viewed  as  a  spherical,  elastic  shell 
of  atoms;  having  derived  its  elastic  energy,  one  may  obtain  the  corresponding  vibration 
spectrum. 

The  linear  elasticity  of  a  spherical  thin  film  has  to  be  established  from  first  principles. 

The  oscillation  modes  of  this  sphere  can  be  classified  into  four  classes,  out  of  which  a  few 
particular  modes  only  can  be  computed  anallytically.  The  vibrations  are  coupled  to  rotations, 
the  main  effect  of  this  coupling,  however,  being  static  deformations  beyond  the  harmonic 
approximation.  If  such  a  molecule  is  being  to  blow  up  during  rotation,  this  would  happen  for 
certain  polar  angles  on  the  sphere;  a  situation  never  reached,  however,  for  the  fullerene 
molecule.  The  dynamical  anharmonicities  of  such  an  elastic,  hollow  sphere  are,  nevertheless, 
an  extremely  intriguing  subject. 

Carbon  is  a  life  element  (is  our  life  carbonic?).  We  know  it,  mainly,  as  sp 2-hybridizations  in 
graphite  lavers,  or  sp3-hybridizations  in  diamond.  Is  the  fullerene  molecule  a  curved, 
spherically-shaped  graphitic  layer?  The  electron  affinity  of  carbon  is  1.26  eV,  while  the 
electron  affinity  of  the  C60  fullerene  molecule  is  much  higher,  about  2.65  eV. 

Any  standard  theory  of  chemical  bonding  would  have  principled  difficulties  in  accounting 
for  this  discrepancy. 

How  does  a  fullerene  molecule  react  to  an  electron  moving  in  the  vicinity  of  its  surface? 

One  mav  think  that  the  molecule  gets  polarized,  and  bound  states  will  appear  for  the  moving 
electron. 

The  electronic  spectrum  of  such  a  quantum  system  is  a  hydrogen-like  spectrum,  in 
agreement  with  the  experimental  indications  of  the  single-charged  fullerene  anion. 

Highly-charged  anions  could  also  be  treated  within  such  a  simplified  model,  at  least  in  * 
principle. 

Layered  structures  of  graphite  have  been  doped  in  the  past  with  alkali  cations,  which  are 
easily  accommodated  in-between  the  layers,  with  the  hope,  among  others,  to  fabricate  electric  * 
charge  batteries.  Solid-state  fullerites  accept  easily  alkali  cations,  too,  and  form  stoichiometric 
compounds  to  various  degrees.  The  best  known  among  these  alkali  fullerides  are  A3C60,  where 
A  denotes  Rb,  K,  Cs,  or  even  Na  and  Li.  These  compounds  have  a  fee-  structure,  with  two 
distinct  coordination  sites  for  the  alkali  cations,  one  tetrahedral,  the  other  octahedral.  These 
two  types  of  sites  look  like  fullerenic  cages  w’herein  alkali  cations  are  accommodated.  The 
tetrahedral  coordination  is  rather  tight,  so  that  the  relatively  small-size  alkali  cations  occupy 
central  positions  inside.  On  the  contrary,  the  octahedral  coordination  is  pretty  wide,  and, 
while  large  alkali  cations  like  Cs  are  central  in  these  coordination,  small-  and  even  medium- 
size  alkali  cations,  like  Li,  Na,  and,  respectively,  K  are  placed  off  centre,  along  the  structural 
directions  of  high  symmetry.  For  example,  a  K  cation  may  ocupy  one  of  the  eight  corners  of  a 
small  cube  centered  on  the  octahedral  coordination.  Detailed  computations  using  inter-ionic 
potentials  confirmed  this  picture,  leading  to  the  conclusion  that  ocathedrally  coordinated 
alkali  cations  in  some  fcc-alkali  fullerides  may  acquire  off-centre  sites  placed  along  the  (111)- 
svmmetry  directions.These  off-centre  positions  of  the  alkali  cations  in  alkali  fullerides  give 
certainlv  birth  to  a  certain  disorder,  though  not  a  completely  undetermined  one,  i.e.  this 
disorder  is  only  a  partial  one,  preserving  to  a  certain  degree  the  original  ordering  of  the  host 
lattice.  This  circumstance  is  rather  singular,  in  any  case  not  very  common  in  solids,  and  its 
effects  on  the  transport  phenomena,  thermal  properties,  local  electronic  structure,  etc  remain 
to  be  investigated.  In  particular,  diffusion  of  the  interstitial  impurities  on  off-centre  sites  may 
exhibit  new,  universal  features,  still  unknown,  to  a  large  extent. 

The  off-centre  sites  may  degenerate  in  highly-doped  alkali  fullerides  into  clusters  of  small- 
size  alkali  cations  built  inside  the  octahedral  cages.  Tetrahedral-,  cubic-shaped  and  even 
cubic-centered  Na  clusters  (i.e.  Na4,  Nas  and,  respectively,  Na9)  have  been  reported  in  alkali- 
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doped  fullerites,  and  the  questions  of  their  stability,  the  nature  of  their  chemical  bonding,  the 
degree  of  ionicity,  the  extent  of  their  metallic  behaviour,  etc,  have  been  rightly  raised.  These 
atomic  systems  are  very  complex  to  be  approached  by  any  specific  theoretical  method,  even  a 
numerical  one.  We  are  left,  for  the  time  being,  with  approximate  models,  able  to  give  only  a 
qualitative  understanding  of  these  micro-objects.  Such  an  approach  is  the  Thomas-Fermi 
model,  where  the  electronic  cloud  moves  in  a  self-consistent  potential,  usually  of  high 
symmetry.  The  Thomas-Fermi  model  for  this  situation  tells  us  that  the  tetrahedral  cages  are 
too  small  to  permit  clusters  building;  that  the  alkali  clusters  in  the  octahedral  cages  are  only 
formed  in  the  presence  of  the  cage  walls  which  give  rise  to  huge,  repulsive  electronic 
potentials;  in  other  words,  these  clusters  are  actually  groups  of  alkali  cations  strongly 
squeezed  inside  the  fullerenic  cages;  this  squeezing  generate  a  high  degree  of  collectivization  of 
the  alkali  electrons,  so  that  we  may  view  these  micro-objects  as  small  metallic  drops;  whose 
ionicity  is  not  very  high,  however:  the  Na4  cluster,  for  instance,  has  a  total  charge  of  about 
+2.7  electronic  charge,  the  Na9  cluster  is  almost  neutral,  while  the  Na8  cluster  seems  to  be 
rather  unstable.  Alkali  clusters  in  highly-doped  fullerides  may  exhibit  their  own  molecular 
dynamics,  which  is  worth-testing  by  various  spectroscopical  methods. 

There  is  no  perfect  solid,  and  the  alkali  fullerides  are  no  exception.  Usually,  the  defect 
concentration  increases  with  increasing  temperature.  However,  upon  certain  conditions  of 
preparing  the  sample,  when  the  preparation  involves  an  equilibrum  process,  a  slight  defect 
concentration  may  appear,  which  is  independent  of  temperature,  and  this  seems  to  be  the  case 
for  some  alkali  fullerides.  In  these  compounds  there  seems  to  exist  a  small  concentration  of 
alkali  vacancies  in  the  tetrahedral  coordination,  which  give  rise  to  an  additional  line  in  the 
NMR  spectra  of  87Rb  and  39K.  This  phenomenon  is  known  as  the  T-TQ  splitting  of  the  NMR 
spectra  of  the  alkali  cations  in  Rb3C6o  and  K3C60,  and  the  mechanism  of  alkali  vacancies 
migrating  through  the  lattice  seems  to  explain  the  occurrence  of  the  additional  TD-line,  beside 
the  T-  and  O-lines  originating  in  the  two  distinct  types  of  coordination  (tetrahedral  and 
octahedral)  of  a  perfect  compound. 

The  octahedral  off-centre  positions  of  the  alkali  cations  in  these  compounds  may  also 
distort  the  shape  of  the  alkali  NMR  lines  originating  in  the  tetrahedral  cordination.  Usually, 
the  off-centre  sites  generate  a  quadrupolar  coupling  whose  effect  in  the  NMR  spectrum  is 
averaged  out  by  the  tunneling  of  the  atoms  between  the  highly-symmetric  off-centre  sites. 
However,  in  the  case  of  K3C60,  the  alkali  cations  in  the  tetrahedral  sites  are  polarized  by  the 
octahedral  off-centre  cations,  in  such  a  way  that  a  net  effect  is  obtained  in  the  form  of  an 
assymmetric  shape  of  the  tetrahedral  NMR  line.  This  seems  to  be  again  a  rather  unique 
situation,  pertaining  to  the  fullerenic  compounds. 
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LASER  BEAM  EVAPORATION  OF  ICE  PLATE  AEROSOL  PARTICLE 

KUCHEROV  A.N. 

Central  derohifdrodifnahdc  Institute  (TsJfQJ) ,  fiefiarthtent  of  Jundahtentcd  Research, 
fid  160  Zhukooskif,  Moscow  region,  Russia 
(Received  01  October  199~;  accepted  for  presentation  during  IAS-4) 

When  the  investigating  the  destruction  process  and  describing  the  mass  and  heat  exchange 
of  ice  aerosol  particles  under  laser  beam  radiation  a  large  number  of  particles  may  be  treated 
as  plate  disk,  the  thickness  of  which  is  less  than  its  radius  [1].  The  physical  evaluations  show 
that  energy  demand  and  time  necessary  to  heat  an  ice  aerosol  particle  up  to  the  melting 
temperature  are  significantly  lower  than  those  for  the  melting  process.  Similarly,  energy 
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expense  and  melting  time  are  significantly  lower  than  evaporation  time  and  evaporation  energy 
of  a  particle,  transformed  into  a  droplet.  Studying  the  sublimation  and  evaporation  process  of 
a  single  ice  disk  is  made  at  temperature  T,K  and  heat  release  intensity  q,W/m3  averaged  over 
the  volume  of  the  aerosol  particle.  If  the  beam  intensity  is  moderate,  then  the  melting 
temperature  is  not  reached.  Let's  call  the  maximum  heat  release  intensity  q,  at  which  the 
particle  is  not  melted,  threshold  of  melting  q™*.  In  the  first  its  value  depends  on  ambient  air 

temperature  ,  pressure  p „  and  minimum  particle  size  (half  thickness  of  the  disk).  In  Fig.l 
the  dependence  of  value  on  the  ambient  temperature  TM  is  drawn  at  a  pressure  p^—  lbar 
and  a  disk  half  thickness  r=d/2=lmkm.  For  comparison,  the  dependencies  of  qmelt  value 
versus  are  also  drawn  for  a  sphere  and  long  thin  cylinder  of  r=lmkm. 

lg [qmeit, W/m3]  Tm  ,K 


Thermal  physical  and  optical  properties  of  ice  and  water  are  insignificantly  different  ones 
from  another  [1-3],  except  thermal  conductivity  coefficient  and  vapour  saturation  pressure.  In 
the  same  time  the  vapour  mass  flow  from  the  disk  surface  is  significantly  less  than  that  from 
the  cvlinder  surface.  The  latter  is  less  than  vapour  mass  flow  from  the  sphere  surface  if  the 
cylinder  and  sphere  radii  are  equal.  Thus,  the  phase  state  of  an  aerosol  particle  (ice  or  water) 
influences  on  heating  and  evaporation  process  firstly  through  the  ice  aerosol  particle  form. 
When  q<  qmelt  the  particle  slowly  sublimates  losing  its  mass.  The  dependencies  of  the  ice 
particle  evaporation  efficiency  on  ambient  physical  parameters,  incident  radiation,  particle  size 
are  investigated.  The  characteristics  of  plate  (disk)  and  spherical  ice  particles  sublimation  and 
evaporation,  as  well  as  the  super  cooled  water  droplet  evaporation  are  compared.  This  work 
is  done  under  the  financial  support  of  the  Russian  Foundation  of  Fundamental  Investigation 
(RFFI)  and  ISTC  (Project  200). 
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Results  for  the  antropogenic  activities  conducted  in  the  frame  of  the  Project  ECP  1 
“Contamination  of  surfaces  by  resuspended  material”  is  presented.  The  accent  is  made  on  the 
describing  of  the  radioactive  distribution  of  size  particles  for  the  emission  and  transport 
processes  simulated  in  the  real  field  conditions  into  30  km  exclusive  zone. 

For  tractor  and  truck  experiments  the  character  of  the  radioactivity  distributions  of  size 
particles  had  the  similar  form  with  two  maximums  for  the  2-4  pm  range  and  the  12-20pm  one. 
In  all  agricultural  experiments  it  was  a  considerable  part  of  activity  distributed  at  the  particles 
of  0.1  pm  to  2.0  pm  that  is  at  the  inhaleable  range  of  size  distribution.  This  part  was  equal  33% 
±  6%. 

From  vertical  profiles  of  Cs-137,  Sr-90,  Pu-239+240,  Pu-  238  and  Am-241  concentrations  in 
two  emission  experiments  with  the  high  values  of  the  emission  rates  and  assuming  that  ratios 
between  Cs-137  and  other  nuclides  did  not  change  with  different  ranges  of  size  particles  it  was 
carried  out  the  radioactivity  size  particle  distributions  for  these  nuclides  by  Cs-137  size 
distributions.  The  air  concentrations  of  the  plutonium  sum  was  made  up  36-40%  from  the  total 
concentration  for  the  inhaleable  (  0.1  -  2.0  pm  )  range  and  for  giant  particles  (  12.0  -  20.0  pm  ) 
-  ~  20%. 

Ratios  of  the  settling  and  friction  velocities  wg  /  u*  were  calculated  for  the  estimation  of 
the  transport  ability  the  large  and  giant  particles.  These  ratios  were  0.026-0.070  for  different 
experiments  .  It  means  that  particles  with  d  =  12  -  20  pm  may  consider  as  light  particles  that  is 
to  neglect  their  settling  velocity  during  the  windy  and  unstable  conditions  preservation.  So  this 
supports  a  necessity  to  take  into  consideration  this  fact  for  the  different  tasks  of  dose 
assessments  and  radioactivity  redistribution  in  the  underlying  layer  of  ground. 

Measurement  of  the  number  concentrations  to  shown  that  the  mean  number  concentration 
for  large  particles  (3-10  pm  and  10-30  pm)  six  times  more  the  mean  number  concentration  of 
fine  particles  (0.6-1. 0  pm).  The  variation  factor  is  more  for  giant  particles  (10-30  pm)  and  the 
ratio  (Nmax  /  Nmin)  has  three  order  of  magnitude  for  this  range  of  particles  compare  with  7 
times  for  the  fine  particles  range. 

Measuring  were  allowed  to  estimate  the  radioactive  loading  of  size  particles  and  to  show  the 
enrichment  of  resuspended  particles  compare  with  soil  particles  for  the  inhalation,  respireable 
and  large  ranges  of  particles.  The  enhancement  factor  is  increased  from  4  to  29  times  for  (  d  < 
2  pm  )  and  (7-16  pm  )  ranges  respectively. 
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MONODISPERSE  LATEXES.  MAKING,  USING,  CHARACTERISTICS. 

CHECHIK  O.S. 


Scientific  and / induction  firm  "VJRJ" ,  S-Retersburg ,  Russia. 
(Received  16  December  1997;  accepted for  presentation  during  IAS-4) 


Monodisperse  polystyrene  latexes  is  especial  group  of  latexes.  Their  main  distinction  is  a 
narrow  latexes  particles  distribution  on  size.  It  permit  to  employ  these  latexes  for  calibrating 
and  checking  of  distinguish  devices  (electronic  microscpes,  particles  counters  and  other),  for 
checking  of  filters  and  filtering  devices,  for  creation  of  modelling  colloid  systems  with  giving 
characteristics.  Other  specific  region  of  their  employing  is  a  protein  sorbtion  on  latex 
particles  surface  for  making  of  medical  diagnosticums. 

We  can  make  these  latexes  in  laboratory  scale  by  means  emulsion  polymerisation  of  styrene 
in  presence  of  little  strictly  measuring  amount  of  emulgator  (sodium  laurate  or  myristate  as 
usually).  We  can  receive  by  this  way  latexes  with  particles  diameter  in  diapasone  0,05  microne. 
For  making  of  latexes  with  larger  particles  we  use  usually  seemed  polymerisation. 

An  essential  difficulty  of  these  latexes  receiving  is  their  reliable  attestation  (determination 
of  middle  particle  diameter  and  of  degree  their  polydispersitv.  For  their  describing  we  use  the 
average-number  (S  d/n)  value  of  diameter  and  average-square  deviation  from  average  diameter. 
We  use  for  measuring  these  characteristics  two  methods:  electronic  microscopy  (miroscope 
Tesla  BS-242E)  and  laser  spectroscopy  (Coultronix  N4). 

The  characteristics  of  latexes  we  received  are  next: 

Latex  concentratio  10%  (mass) 

Particles  dimensions  diapason  0,05  -  4,0  microne 

Particles  dimensions  measuring  error  1-3% 

Polydispersion  extent  5%  (for  latexes  with  particles  diameter  0,05-0,1  microne  and  3, 0-4,0 
microne  10%). 

It  should  be  emphased,  here  are  showed  the  guaranteed  values  of  characteristics.  Real 
values  can  be  higher.  Real  measured  polydispersitv  extent  can  be  in  diapason  2-3%  and  less. 

Other  characteristics  of  these  latexes  are  next: 

Dissoluble  in  water  touch  concentration  less  as  0,1%,  it  can  be  decreased,  particularly  with 
particles  diameter  more  as  0,3  micrine,  by  dializing.  Latexes  particles  material  is  polystyrene,  its 
densitvis  1 ,05  g/ml,  refraction  index  is  1,59. 

Depending  on  supplied  latex  volume  we  can  sell  it  at  a  price  1000-3000  USD  per  litre. 
Analogous  latexes  supplied  abroad  at  a  price  6000-30000  USD  per  litre.  Of  course,  these 
products  are  expensive,  but  a  particles  number  in  1  ml  of  latex  is  10s  -  1013.  It  is  enough  for 
reliable  measuring  to  treat  signals  from  104  -  105  particles,  so  a  value  of  one  measuring  is  not  so 
high.  There  are  other  methods  of  minimising  of  measuring  value,  now  we  work  on  one  of  them 
together  with  B.M.Zelicson  ("Optica",  SPb). 

On  inquirv  of  customer  we  can  make  modified  latexes:  painted,  nonsedimented,  carrying  on 
particles  surface  carboxylic  group,  metal  ions,  metal  atoms,  including  copper,  silver  e.o. 

Other  region  of  monodisperse  latexes  consuming  is  making  on  their  basic  of  distinguish 
diagnosticums  by  sorbtion  on  their  particles  surface  of  distinguish  proteins.  The  most 
interesting  latexes  are  here  on  their  particles  surface  are  fixed  functional  groups:  carboxylic, 
amino-  et  other,  they  allow  strong  to  bind  proteins  macromolecules,  excluding  their  desorbtion 
from  particles  surface.  We  can  supply  these  latexes  too. 

Monodisperse  latexes  application  here  before  "perestroika"  became  broadening,  so  it  can 
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expect  to  groww  consuming  of  these  latexes  with  renewal  of  home  industry,  especially  based  on 

high  technologies. 
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SOME  REGULARITIES  OF  A  PRECIPITATION  OF  STOKE  AEROSOL  AND  ITS 
ACCUMULATION  ON  A  SOIL  AND  A  VEGETATION 
GRIQOR’EV  A.I.,  SIDOROVA  T.I. 

I/aroslaU  State  Utdversiti/ ,  750070,  darodaoi,  air.  October,  house  77  "27" ,  sq .  28, 

2k.  (0852)  22  -  23  -  25  Qrigor'e*  JJ. 

( First  received  21  October  1997;  accepted  for  presentation  during  IAS-4) 


Smoke  aerosols  are  known  to  be  among  the  main  sources  of  heavy-element  soil 
pollution  in  urban  areas.  In  connection  with  scheduled  environmental  studies,  we 
measured  the  concentrations  of  various  chemical  elements  Pb,  Ni,  Cu,  Zn,  Ba,and  Co 
in  the  soil  around  a  petroleum  refinery.  It  is  apparent  that  the  positions  of  maximum 
concentration  of  different  elements  do  not  coincide.  This  result  is  in  general  quite 
unexpected,  since  indirectly  through  the  relation  describing  the  precipitation  of  smoke 
onto  the  soil  it  indicates  that  smoke  particles  of  the  same  origin  have  different 
physicochemical  properties. 

It  is  not  surprising  that  particles  with  different  physicochemical  properties  appear  in 
the  smoke  aerosol  formed  in  the  burning  of  combustible  substances  of  complex 
chemical  composition,  since  the  chemical  composition  of  a  certain  particle  is 
determined  by  its  entire  history^:  the  place  at  v7hich  it  is  nucleated  in  the  flame  and  the 
chemical  composition  and  temperature  of  the  surrounding  vapors  and  the  products  of 
combustion.  Let  us  assume  as  an  initial  idealization  that  a  smoke  particle  is  formed  as 
a  result  of  condensation  of  vapors  on  a  nucleus  in  accordance  with  the  Maxwrell 
equation,  according  to  which  the  flux  of  condensing  vapor  of  a  substance  onto  a 
particle  is  proportional  to  the  difference  between  the  partial  vapor  pressure  of  this 
substance  in  the  surrounding  medium  and  that  at  the  surface  of  the  droplet,  wiiere  the 
vapors  can  be  assumed  to  be  saturated.  Since  the  pressure  of  the  saturated  vapor  varies 
exponentially  with  temperature,  it  is  easy  to  see  that  the  temperature  of  the  gaseous 
combustion  products  surrounding  a  smoke  particle  at  the  center  of  the  flame  and  that 
of  a  smoke  particle  at  the  periphery7  of  the  flame  will  differ  by  hundreds  of  degrees.  In 
this  situation  the  mass  fluxes  of  condensates  onto  the  particles  in  the  twro  situations  will 
differ  both  in  intensity  and  in  chemical  composition.  As  a  result,  the  spread  in  the 
physicochemical  properties  of  the  material  of  different  smoke  particles  can  be  extremely 
wide. 
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MATHEMATICAL  MODELLING  OF  DISTRIBUTION  OF  ECOLOGICAL  RISK 
ZONES  IN  ATMOSPHERE  AND  ON  THE  UNDERLYING  SURFACE  FROM 
AIR  ANTHROPOGENIC  SOURCES 

AR6UCH1NT5EVA  a.V. 

Irkutsk  State  University,  Russia 

( First  received  11  December  1997;  accepted  for  presentation  during  IAS-4) 

At  present  the  standard  methods  of  air  pollution  estimate  are  able  to  calculate  absolute 
concentrations  of  ingredients  for  concrete  meteorological  situations.  Usually  the  joint 
realization  probability  of  all  meteorological  parameters  of  these  situations  is  approximately 
equal  0.  In  contrast  to  such  approach  the  mathematical  models  considered  in  this  work  take 
into  account  the  probabilistic  distribution  function  of  the  stable  climatic  characteristics  of  the 
region  and  all  wind  situations.  These  models  are  a  special  case  of  solution  of  boundary  problem 
with  the  random  coefficients  for  description  of  natural  processes  dynamics.  In  order  to 
calculate  a  probability  of  realization  for  some  solution  it  is  evidently  necessary  to  consider  a  set 
of  solutions  for  various  combinations  of  random  values  of  coefficients,  initial  and  boundary 
conditions. 

The  behaviour  of  these  coefficients  is  determined  by  multi-dimensional  function  of 
probability  density.  A  concrete  form  of  theoretical  density  function  may  be  established  from  a 
minimal  discrepancy  with  an  empirical  distribution  law  (assigned  on  the  base  of  external  factors 
for  the  problem  under  consideration).  The  problem  solving  is  considerably  simplified  when 
analytical  solutions  are  used  for  the  differential  equations  of  transport  and  turbulent  diffusion. 
The  results  will  enable  to  perform  a  probabilistic  evaluation  of  studied  phenomenon,  e.g. 
frequencies  of  the  given  criterion  exceeding.  Such  the  results  may  be  following:  probability  of 
appearance  of  various  climatic  extrema,  probability  of  exceeding  indicated  norms  for  the 
pollutants  and  for  duration  of  living  organisms  stay  (residence)  in  such  dangerous  zones.  In 
addition  a  quantity  of  pollutants  deposited  on  the  surface  (soil,  water  bodies)  from  sources  can 
be  evaluated  for  the  studied  time  interval.  Problems  of  the  second  pollution  of  surface  can  be 
solved. 
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MODELING  OF  MESOMETEOROLOGICAL  PROCESSES  AND  POLLUTANTS 
TRANSPORT  IN  THE  BOUNDARY  LAYER 
ARQUCHINTSEV'V.K. 

Irkutsk  State  University,  Russia 

(First  received  11  December  1997;  accepted  for  presentation  during  IAS-4) 

Transport  of  atmospheric  admixtures  from  their  sources  depends  on  meteorological 
conditions,  orography  and  interaction  of  admixtures  with  the  earth's  surface. 

For  determination  of  admixtures  motion  velocities  and  coefficients  of  turbulent  diffusion  it 
is  necessary  to  solve  the  equations  of  geophysical  thermodynamics  in  combination  w'ith 
equations  of  admixtures  transport. 

We  consider  the  statement  and  the  method  of  solution  of  non-stationary  three-dimensional 
nonlinear  problem  for  mesoscale  processes  arising  over  thermal  and  orographic 
nonhomogeneities  of  the  underlying  surface  on  a  background  of  time  and  space  -  variable  large- 
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scale  meteorological  fields.  The  model  is  constructed  without  the  hypothesis  on  quasi-static  and 
without  the  simplifications  of  the  free  convection  theory. 

The  model  takes  into  consideration  all  the  components  of  Coriolis  force  and  atmospheric 
compressibility.  The  model  will  enable  to  give  an  account  of  a  broad  spectrum  of  mesoscale 
phenomena:  breeze,  mountain  and  valley  circulation  with  external  wind,  katabatic  winds,  dry 
winds,  orographic  waves,  mesoscale  structure  of  meteorological  fronts,  convection  which  is 
generated  by  anthropogenic  factors  etc. 

Integration  of  the  equation  was  realized  for  Cartesian  coordinate  system  with  the  aid  of  the 
fictitious  regions  method.  To  solve  the  equation  we  use  the  methods  of  constructing  of 
conservative  finite  difference  schemes  based  on  the  conservation  laws.  The  time  approximation 
of  the  problem  is  constructed  with  the  aid  of  two-cyclic  full  splitting.  We  use  the  nonmonotone 
factorisation  for  the  numerical  realization  of  the  finite  difference  equations. 

Numerical  experiments  were  realized  for  study  of  mesometeorological  processes  and 
aerosols  transport  in  the  region  of  Lake  Baikal. 
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OPTICAL  DISTANCE  PROBING  OF  EXTRACTIVE  PULPS 
TERENTIEV  V.E. 

dll  -  Russian  Scientific  Centre  “State  Ofitical  Institute  name  after  S  J .  Vavilov ",  Russia,  79903 7,  St.- 
Retersburg,  Birget/aifa  line,  72  Tel:  (872)278-00-82,  fax:(872)278-37-20,  S-tnail:  Ceaded&soisfib  su 

( First  received  30.10 .1998;  accepted  for  presentation  during  IAS-4) 

The  problem  determination  of  small  concentration  of  elements  and  combinations  in  the 
form  of  admixture  with  a  mass  portion  ~  0.1%  and  less  in  the  extractive  pulps  (the  dispersion 
systems  of  a  fine  -  fragments  solid  substance  with  water)  is  solving  at  present  by  means  of  a 
laboratory  method  titration  of  samples,  selected  from  the  extractor  with  periodicity  defined  of 
the  duration  of  analytic  measuring  (more  40  minutes).  It’s  suggested  the  new  probe  of  principle 
-  optic-electronic  analyser  of  admixtures,  allowed  to  measure  a  concentrations  of  admixtures  in 
extractive  pulps  continuous  in  process  of  production  [1,2].  In  given  work  the  theoretical  and 
methodical  principles  of  optical  distance  probing  of  extractive  pulps  were  examined,  the  results 
of  the  industrial  probations  of  the  analyser  were  presented. 

It’s  supposed  in  theory,  that  pulps  is  describing  by  the  strong  stretched  forward  diagram  of 
the  light  scattering,  and  theory,  were  developed  in  work  [3],  is  spreading  on  pulps.  Side  by  side 
with  calculation  of  the  scattering,  determination  of  concentration  S03free,  P2O5  and  other 
admixtures  in  pulps  is  founding  on  differences  of  optical  spectrums  between  molecular 
interaction  for  different  admixtures  in  the  same  condensed  medium  [4].  Influence  of  a  pulp 
boundary  on  optical  bunch  is  defining  by  refraction  of  radiation  in  the  perturbed  by  boundary 
layer.  Liner  depending  is  supposed  between  indices  absorption,  scattering  and  correspond 
concentrations  of  admixture  and  of  suspended  substance. 

With  calculation  the  named  assumption  the  formulae,  established  a  communication  of 
concentration  of  admixture  as  well  as  suspended  substance  in  pulp  with  reading  of  the 
analyser,  were  defined.  Methodic  principles  of  foundation,  colibration  of  analyser  of 
admixtures  in  pulps  were  elaborated.  Some  results  of  measurements  were  presented. 

At  time  the  industrial  probations  of  analyser  the  effect  “Vanish  of  boundary  division  of 
pulp  -  air”,  consist  in  stabilization  of  the  analyser  reading  by  disturbance  of  stratification  of 
pulp  sample  account  for  intensive  mixing  by  the  rest  of  the  same  conditions,  were  discovered. 
It’s  possible  that  effect  is  conditioned  by  optical  pulp  characteristics,  namely,  by  great  value  of 
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average  quadratic  scattering  angle  in  one  scattering  act  <&2>  in  comparison  with  diffraction 
angles  ©  of  radiation  bunch  in  result  refraction  in  perturbed  by  boundary  layer. 

In  regime  of  continuous  probing  of  extractive  pulps  the  mistake  of  measurements  of 
concentrations  SCbfree  isn’t  exceed  ±  0,1-5-0,15%  mass  for  concentrations  1, 0-5-3, 5%  by  a 
correlative  coefficient  no  less  0,9  with  data  of  control  analytic  measurements  [2], 

Author  thanks  to  Mrs.  M.N .Batova  for  participation  in  industrial  probations  and  treatment 
of  results,  metrological  certificate  of  optic-electronic  analyser  of  admixture. 
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EXOGENOUS  SUPEROXIDE  IS  A  VITAL  NECESSARY  COMPONENT 
OF  THE  ENVIRONMENT 
GOLDSTEIN  N. 

Staknsdorf,  QenttaMf 

( First  received  19  February  1998;  accepted  for  presentation  during  IAS-4 
Published  by  recommendation  of  Professor  Korkina  L.G.) 

During  the  last  nearly  thirty  years,  a  large  body  of  experimental  evidence  has  accumulated 
that  suggests  an  important  role  for  reactive  oxygen  species  in  numerous  pathophysiological 
processes.  The  discovery  by  McCord  and  Fridovich  in  1969  that  an  enzyme  exists  that  has 
superoxide  dismutase  activity,  suggesting  the  continuous  formation  of  superoxide  in 
mammalian  cells  in  vivo  as  well  as  involvement  of  the  superoxide  in  the  inflammation  and  post- 
ischemic  reperfusion  syndrome  consolidate  the  opinion  about  the  “good“  superoxide  dismutase 
and  the  “bad"  superoxide  that  they  scavenge  (1).  However,  the  superoxide  is  not  all  bad  effects 
how.  Moreover,  we  have  reported  that  gaseous  superoxide  (GS)  is  an  inalienable  part  of  the 
atmosphere,  and  is  also  essential  for  the  terrestrial  organisms  (2).  Uninterrupted  deprivation  of 
the  atmospheric  superoxide  lead  to  the  degeneration  of  the  hypothalamic  and  pituitary  nervous 
and  secretorv  cells  leading  to  numerous  movement  and  autonomic  disturbances  and  death  of 
animals.  Hypothalamus  by  means  of  the  “periscope"  from  the  diencephalon,  vomeronasal 
system  mav  monitor  exogenous  GS  and  is  probably  the  first  brain  structure  sensitive  towards 
the  GS  changes  in  the  ambient  air.  In  this  connection  it  is  not  unlikely  that  the  partial  lack  of 
the  GS  could  be  the  cause  for  the  so  called  sick  building  syndrome  and  other  complex 
vegetative  disturbances,  in  human-beings. 

Inhaled  artificial  GS  provokes  cascade  of  dramatic  biochemical  and  physiological  reactions. 
Thus,  inhaled  GS  suppresses  monoamine  oxidase  activity  in  the  regions  of  hypothalamus  and 
basal  ganglia  activating  brain  dopaminergic  and  serotoninergic  mechanisms  (3)  as  well  as 
enhancing  brain  tissues  superoxide  dismutase  activity.  Catalase,  glutathione  peroxidase, 
glutathione  reductase  and  glutathione  are  also  involved  in  these  reactions.  In  addition,  inhaled 
GS  suppress  cytochrome  P-450  activity  in  the  liver  causing  changes  in  the  metabolism  of 
xenobiotics  including  various  drugs.  In  the  fore-part  of  pituitary,  inhaled  artificial  GS  activates 
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both  adrenocorticotropin  and  thyroid  hormone  producing  adenocytes  stimulating  the  cortisol 
production  by  the  adrenal  glands  and  activating  the  cell  respiration,  in  vivo. 

The  biochemical  changes  observed  underlie  the  numerous  physiological  and  therapeutic 
effects  caused  by  inhaled  artificial  GS.  We  have  reported  that  the  GS  potentiates  pain-relieving 
action  of  the  opioid  and  non-opioid  analgesics  in  animals  and  human-beings  (4  -  6),  weaken 
action  of  the  narcotic  and  sedative  drugs,  improves  disordered  movement  and  autonomic 
functions  in  parkinsonian  patients  (3),  and  the  respiratory  function  in  asthmatics  (7,  8). 
Exogenous  GS  abolishes  toxic  effects  caused  by  the  hyperbaric  and  normobaric  oxygen,  and 
enhances  efficiency  in  the  various  experimental  conditions,  in  animals.  In  addition,  inhaled 
artificial  GS  modifies  spontaneous  activity  in  animals,  and  decreases  temporal  and  spatial 
threshold  of  the  smell  (9)  and  gustatory,  in  human-beings. 

Thus,  all  our  data  suggest  that  the  gaseous  superoxide  found  in  nature  a  constructive  use 
and  is  a  vital  necessary  component  of  the  environment. 
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THE  CHARACTERIZATION  OF  SMCOs  POWDER 

TALI  JAN  N.,  MILUTINOVlC'NIKOUC  A.,  JOVANOVlC  Z. 

Institute  of  Ckendstry,  Technology  and  Metallurgy,  Njegoset/a  72,  Belgrade,  ^Jugoslavia 
( First  received  19  March  1998;  accepted  for  presentation  during  IAS-4) 

In  the  course  of  studying  the  field  of  permanent  magnetic  materials  of  the  Sm  -  Co  type,  it 
was  noticed  that  although  the  properties  of  the  final  magnet  strongly  depend  on  the  character 

and  behaviour  of  the  starting  SmCo5  powder,  the  methods  for  powder  characterisation  have 
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not  yet  been  systematised. 

If  the  SmCos  powder  is  to  be  used  in  the  production  of  sintered  SmCos  magnets  it  should 
be  of  the  following  characteristics:  the  samarium  content  must  be  in  the  interval  from  32  to  39 

mass%;  the  minimal  content  of  the  SmCo5  phase  must  be  95-97  mass  %.  [1]  For  achieving  high 
magnetic  performances  it  is  necessary  that  the  particle  size  of  the  starting  powder  be  between  1 
-10  gm.  [1]  It  is  very  difficult  to  align  particles  larger  than  lOjim,  and  particles  smaller  than  1pm 
are  easily  oxidised.  In  both  cases  the  magnetic  properties  decrease.  The  oxygen  content  in  the 
starting  powder  is  between  200  -  2000  ppm  depending  on  the  process  of  powder  synthesis.  The 
allowed  oxygen  content  in  the  final  sintered  magnet  is  0.6-0. 8  mass  %.  and  it  requires  continual 
oxygen  analysis,  not  just  of  the  starting  powder  but  also  of  all  the  steps  in  the  production  of 

sintered  SmCos  magnets,  specially  the  milling  of  SmCos  powder.  [1] 

After  considering  all  the  experimental  results  obtained  during  the  investigation  of  the  synthesis 
of  sintered  SmCos  magnets,  a  selection  of  appropriate  methods  for  the  characterization  of  the 
starting  SmCo5  powder  was  made.  [2] 

The  suggested  methods  were  confirmed  experimentally  as  being  necessary  for  the  reliable 
and  adequate  characterization  of  the  SmCos  powder  used  as  the  starting  powder  for  the 

production  of  sintered  SmCos  magnets.  The  selected  methods  include:  X-ray  Micro  Analysis 
using  EDS  for  chemical  analysis;  Scanning  Electron  Microscopy  with  appropriate  software  for 
the  quantification  of  the  images  for  microstructure  and  morphological  characterisation;  X-ray 

diffraction  analvsis  for  the  qualitative  identification  of  the  SmCo5  phase  and  calculation  of  the 

crystalline  lattice  parameters  and  TGA  for  estimating  the  thermal  stability  of  the  SmCo5 
powder;  oxygen  content  using  a  LECO  device,  as  well  as  magnetic  measurements.  Some  of  the 

results  of  the  characterization  of  the  SmCos  powder  obtained  using  the  chosen  methods  are 
presented  in  this  paper.  [2] 

It  was  confirmed  by  micro-X-ray  spectral  quantitative  analysis  using  the  corresponding 
energv  dispersion  spectra  that  the  obtained  samarium  content  (38  mass  %)  corresponds  to  the 
projected  chemical  composition  enabling  optimal  magnetic  properties. 

The  morphological  characteristics  of  the  starting  and  milled  powders  were  investigated  for 
different  milling  times  using  SEM  analysis  with  appropriate  software  for  the  quantification  of 
the  visual  information.  By  comparison  of  the  observed  particles  size  with  the  results  of  magnetic 
measurements  it  was  possible  to  examine  the  influence  of  the  milling  time  on  the  change  of  the 
particle  dimensions  and  relative  change  of  coercivity.  It  was  found  that  for  all  the  investigated 
milling  times  (up  to  1 20  minutes)  the  decrease  in  particle  size  was  followed  by  an  increase  in  the 
coercivitv.  In  the  same  time,  increase  in  the  oxygen  content  was  acceptable  up  to  a  milling  time 
of  60  minutes.  [3] 

X-Ray  diffraction  analysis  was  used  to  quantitatively  determine  the  phases  present  in  the 
starting  and  optimally  milled  powder.  Only  the  SmCo5  phase  was  identified  by  X-ray 
diffraction.  In  this  way  a  minimal  amount  of  95  mass  %  of  SmCos  was  confirmed.  [2,3] 

The  parameters  a  and  c  of  the  hexagonal  crystalline  lattice  of  the  SmCo5  phase  were  calculated 
on  the  basis  of  the  obtained  diffractograms  for  the  initial  and  milled  powder.  The 

experimentally  calculated  values  of  the  parameters  a  and  c  of  the  SmCos  hexagonal  crystalline 
lattice  of  the  starting  powder  and  milled  powder  differ  from  the  standard  values  by  less  than 
0,2%.  [2,4]  Applied  milling  conditions  did  not  induce  defects  in  the  crystalline  lattice  of  the 
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S1T1C05  powder. 

The  thermal  stability  of  the  SmCo5  powder  in  a  static  air  atmosphere  was  investigated  by 
thermogravimetric  analysis  (TGA)  using  a  DuPont  Thermal  Analyzer.  Investigation  of  the 

behaviour  of  the  SmCo5  powder  during  heating  was  carried  out  using  fresh  samples  of  SmCo5 
powder  for  each  of  the  investigated  temperature  cycles.  It  was  found  by  TGA  that  oxidation  of 

SmCo5  was  negligible  below  200  °C.  X-Ray  diffraction  of  the  residues  remaining  after 
thermogravimetric  analysis  of  the  SmCo5  powder,  heated  at  240  °C,  showed  only  the  presence 
of  the  S111C05  phase.  Different  crystal  forms  were  identified  by  X-ray  diffraction  depending  on 

the  maximal  heating  temperature.  The  following  phases  were  identified:  Sm203,  Co,  CoO, 

C03O4  and  SmCoC>3.  According  to  the  TG  and  X-ray  results,  for  each  of  the  investigated 

temperatures,  the  corresponding  chemical  reactions  were  established.  [5] 

Based  on  the  obtained  experimental  results  of  testing  the  character  and  behaviour  of 

powder  of  the  intermetallic  compound  SmCos  and  by  processing  of  the  experimental  results, 
the  most  suitable  technological  parameters  are  designed  for  all  steps  in  the  procedure  of 

obtaining  the  sintered  SmCo5  magnets. 
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ATECH  -  rjiaBHMH  cnoHCOp  h  opraHH3aTOp  MeatAyHapOAHoro  Aapo30Jii.Horo  CHMno3HyMa. 

CneuH2JiHCT-a9po30JibiUHK  (yveHbin,  rexHOJior,  npnSopHCT,  6M3HecMen)  pemm 
MHorne  cbom  npo6jieMbi,  padorax  c  TOO  Aapoaojib  TexHOJiornx  JIta  ! 


<  <&3pp30AhHUH  OnMn03n y<vv  > 

ias-4  CaHKm  llemepGyps  6-9  utorw  1998 

Ilpe An araeM  BaM  Bbi6paxb  oahh  H3  xpex  BapnaHTOB  yqacxHH  b  CHMno3Hywe. 

IlepBbiH  -  nojinafl  peracrpauHH  yHacxHa  b  pa6oie  CHMno3HyMa. 

OprB3H0C  cocTaBnaeT  300  py6.  fljui  Bac  6yAyx  npHroTOBJieHbi  TpyAbi  cHMno3HyMa  Ha  pyccKOM  h  Ha  aHmHHCKOM  fl3biKax„ 
BH3HTHtie  KapxoiKH,  6dS)K,  flaHHBie  060  Bcex  yqacTHHKax  Hamen  Bcxpem  Ilpn  3TOM  nepeA  BaMH  BcxaHex  npo6neMa 
rocTHHHHH.  HanGojiee  AemeBbifi  BapnaHT  rocTHHHUbi  -  KOMHaxa  Ha  qexBepbix  100  py6  b  AeHb.  OprKOMHTeT  noMoacex 
BaM  CBH3aTBCH  c  ApyrHMH  ynacTHHKaMH  -4 ,  KOTopbie  3aHHTepecoBaHbi  b  AemeBOM  Hcroibe. 

Biopofi  BapiiaHT  -  perHCTpamiH  yiacTHH  b  Te'iemie  oaHoro  ahh  -  60  py6.  CHMnoaHVM  cxpOHTCH  Tax,  hto6w  6jih3KHC  no 
Hanp aB.neHHK)  ceioiHH  nponuiH  b  oahh  AeHb. 

6/July/98:  CeKHHH  cBS3aHHbie  h  6noa3po3oneM  h  nepeHocoM  a3po3onsi  b  axMoc{j>epe. 

7/  July  /98  A3po3onbHbie  TexHOAormi  (ijniAbTpaiiHH,  npon3BCACTBo  anMa3onoAo6Hbix  MaxepnanoB,  ynbxpaAHcnecpCHbie 
nopouiKH,  ropeHHe  AHcneprapoBaHHoro  TomiHBa,  MeM6paHHbie  (jmnbTpbi,  nHcxbie  TexHonorHH  ...) 

B  3tot  xce  AeHb  6yAyT  npeACTaBJieHbi  pa6oTbi  no  OYJIJIEPEHAM  -  CHHxe3,  axcTpaKUHA,  cbohctbb,  xeopHH,  npHMeHeHHe, 
HAH  OTpy  6  kh.  . 

8/  July  /98  A3P030JIB  H  KJ1HMAT,  KOCMHHECKHH  MYCOP,  A3P030JIL  H  OKEAH  PaAHoaKTHBHbie  aspoaonn, 
a3p030AH  MeranojiHca,  By.ncaHHqecKHe  a3po30AH,  oSnaxa,  3p03H0HHbie  a3po30AH, ... 

9/July/98  IIocAeAHHH  AeHb  -  A3P030J1H  H  3/IOPOBBE  -  Hcnonb30BaHHe  a3po30AbHbix  MeAHKaMeHTOB,  B03AeficTBHe 
3arpx3HeHHH  B03Ayxa  Ha  opranroM,  HopMHpoBaHne  a3po30JibHOH  Harpy3KH  am  pa3JiHHHbix  npo^eccnfi,  IIpoHHKHOBeHHe 
nacTHH  b  JierxHe,  B3aHMOAencxBHe  qacxnn  c  SnoJiornqecKHMH  cTpyicxyp a mii . . . 

A3P030JIBHA5I  TEOPH5I  (1)-  onTinca  a3po3onefi,  KoarynauHH,  HyicneaHHJi,  KOHAeHcanH5i...TEOPH^  A3P030J1EH(2)- 
,n;HcI>Oy3HO<I>OPE3,  TEPMOOOPE3...CjiymaHHe  AoxnaAOB  BbiABHHyrbix  Ha  coHCKaHHe  npeMHH  Pocchhckoto 
a3po3onbHoro  oSinecTBa  (^Be  H3  3THX  npeMHH  noAAepAcaHbi  cyMMaMH  $300  h  $200  -  enoHeop  -  AHpeKTop  ERNAFT  OIL  Mr 
Mirlesse  (IHBe0napira) 

Bbi6paB  ahh  noceraeHiw  toabko  oahh  H3  AHeii,  Bbi  c3kohomhtc  BpeMH  h  Aenbrn.  BaM  6vAyT  npeAOCTaBAeHbi  MaxepHanbi 
no  BbiSpaHHOH  BaMH  cckhhh.  HanpHMep,  hoaheh  noe3Axa  Ha  noe3Ae  b  CaHKT-IIeTep6yrp  h  oopaxHO  no3BonHX  BaM  He 
3axa3biBaTb  rocTHHimy. 

H  HaKOHen  -  Bbi  MOSceTe  nepeAaTb  qexbipe  CTpaHHHbi  A4  Bauiero  CTeHAOBoro  AOKJiaaa  b  oprKOMHTei:  onnaTHTb 
nySnHKaiiHK)  Bauinx  xe3HCOB  H3  pacnexa  no  6  pySnefi  3a  KaxcAVio  cTpaHHny  xeiccxa  (qepe3  ABa  HHTepBana  12  KerneM), 
KawAbiS  pHcyHOK  h  KaxcAVio  Ta6mmy.  B  3TOM  cnyqae  oprxoMHTeT  pa3Mecxnx  Bam  AOKJiaA  bo  BpeMH  CHMno3HyMa  Ha  cxeHAe, 
onyfijiHKyeT  Barnu  xe3HCbi  b  xpVAax  CHMno3HVMa.  npomy  Bac  nepecnaxb  3XH  AeHbra  Ha  cqex  TOO"A3po3onb  TexHononm" 
HHH  77*14095748  OKnO  26121540  OKOHX  95120  PacnexHbiH  cnex  p/c  40702810600010000820  B  OAO  AE 
npoMpaaxexfiaHK  r.  MocKBax/c  30101810000000000366  EHK044  525.3M 

rioAnucbiBaHTecb  Ha  acypHan  A3PQ3QJIH  -  200  pv6.nefl  roAQBaa  ncrnnHCKa . 

BA2KHO!  BbinvcKH  acypHana  A3po3o;m  3a  1998  roa  hbjihiotch  axcnpecc  nySnHKauHeH  Te3ncoB, 
nonyneHHbix  no  sjieiapoHHOH  nomre  ajw  ynacTHH  b  Meacnynap oahom  A3po30AbHOM  CHMno3HVMe.  Mbi 
oSpamaeMca  k  aBxopaw  c  npocb6on  bo3mohcho  cKopee  BbicnaTb  ahct  3aMenaHHH  no  cbohm  craTbaM  no 
cneAVKinieH  (JiopMe:  na  cmpamitfe  HOMep...  cmpoKe  HOMep  (cBepxy/cHH3y)  Hanucano...  (\rKa3aTb  omnSonHoe 
caobo  hah  BbipaafreHne  h  oaho  -  ABa  cAOBa  ao  h  nocne  3toh  ouih6kh.  OuihSkv  HaAO  nonAepKHVTb)  donncHO 
6bimb  nanucano  (npHBecTH  npaBHAbHoe  HanncaHHe.)  IIpeAceAaTeAHM  cckiuim  -  npocHM  yKa3aTb  Ha3BaHna  h 
HOMepa  AOKAaAOB,  KOTopwe  noAXOAAT  no  TewaTHKe  b  Barny  ceKAHio.  IIpocb6a  cBA3aTbcn  c  aBTOpaMH  H 
npHraacHTb  hx  CAeAaTb  AOKAaA  b  paMKax  Bamefi  ceKnuii. 

Bcex  cnemiaAHCTOB  npocHM  npncbiAaTb  cboh  oiAbiBbi  no  aApecy  1 19285  MocKBa  2-Moci|>HAbM  21-117  EeAOBy 
H.H.  Pa6oTbi,  KOTopbie  Bbi  nasoBexe  oco6eHHO  HHTepecHbiMH  ,  6yAVT  BbiABHHyxbi  Ha  npeMHH  PoccHHCKoro 
aaposoAbHoro  o6mecTBa  (pan  npeMHH  noAaepAcan  ASHeACHbiMH  cyMMaMH  ot  200  ao  300  AOAAapoB). 

B  to  ace  BpeMH  Banm  3aMenaHHA  noMoryT  oprKOMHTexy  chhtb  aokababi  Tex  paSoT,  b  KOTopbix  Bbi  HafiAeTe 
ohihSkh,  no  noBOAy  KOTopbix  Bbi  BbiCKaacexe  cepte3Hbie  saMenaHHA... 
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acypHaji 


ITocbiJiau  re  tkhich  no  a^pecy:  belov@blackrat.cs.msu.su 


3xo  Hayna,  npn6opbi,  BbMHCAHTeAbHbie  nporpaMMbi  h  TexHOAornn  b  Pocchh  h  CTpaHax  CHr . 
npHLUJia  nopa  nepejiaTb  cnoHcopaM  (tPoHA  ApMHH  CIUA,  AMepmcancKoe  h  PoccnficKoe 
(J)H3HHecKHe  o6mecTBa  ...)  cnwcoK  ceKqnfi,  npe^BapHTenbHyio  nporpaMMy  CHMno3nyM a  h 
c6opHHK  Te3HcoB  noKJiaAOB.  Cefinac  pa6oTa  no  no^roTOBKe  sthx  MaTepnanoB  6jih3HTch  k 
KOHny.  IlpHHUHn  oTSopaaoKJia^oB  npocr: 


1.  PeKOMeHaaijHH  npeAceAaTejiefi  cexunfi  n  3KcnepT0B.  Tanne  peKOMeH^aqnn  nojiynnjiH 
paSoTbi,  HanpaBneHHbie  ajih  ynacTHH  b  IAS  (KpoMe  Tpex  SoJibuinx  craTefi  Ha  pyccKOM  n  Ha 
aHrn  5i3biKax  HHKHTHHa  AHaTOJiH*  IIjibHHa  H3  HHCTHTyra  3HepreTHHecKHX  npo6neM 
XHMHHecKOH  (J)H3hkh  PAH.  Ero  pa6oTbi  nocBsmeHbi  uiapoBOH  mojihhh,  Ten/  4>aKc  9397501  - 
npHrnauiaeM  3 aiiHTep ecos aHKbix  b  npoSneMe  nojiynurb  HH$opMaiiHK)  o  HOBbix  paSorax 
HHKHTHHa) 

2.  HajiHHHe  AOKyMeHTOB,  pa3pewaioiHHX  nenaTb  Te3HCOB  b  Tpyzjax  m ejxziyH ap  o  AH  o  fi 
KOH(j)epeHHHH.-  3aecb  cHTyanna  cnoacHaa  -  nojioBHHa  nojiyneHHbix  pa6oT  He  noAKperoieHa 
aKTaMH  3KCnepTH3bI  H  nHCbMaMH  O  B03M05KH0CTH  Ony6jIHKOBaHHH  b  Tpyxa  Meac^yHapoAHOH 
BcrpeHH.  BCE  3TH  PAEOTBI  OTJI05KEHBI  no  MOMeHTa  nojiyneHna  yxasaHHbix 
AOKyM eHTOB .  3th  paSoTbi  Moryr  6biTb  BKjnoneHbi  b  oAHy  H3  AonojiHHTejibHbix  KHHaceK  IAS 
KaK  TOJibKO  3th  AOKyM  eHTbi  6yAyr  npeacraBJieHbi  b  opncoMHTer 

3.  HanHHHe  flOKyMenroB,  nonjBep^aioinHX  ormaiy  oprB3HOca  jih6o  oniraTy  nySnHKauHH 
(AocraTOHHo  3annaTHTb  6  py6  3a  cTpaHHLiy  Texcra  (h  6  py6  3a  KaJKAbifi  pncyHOK  h  KajK^yio 
TaSjmqy,  ecnn  ohh  BKJnoneHbi  b  Barny  craTbio),  HTo6bi  pa6oTa,  y^oBJieTBopjnoman  nepBbiM 
AByM  KpHTep hhm ,  6biJia  HeMeffieHHo  onySjiHKOBaHa.)  Ecjih  npH  stom  Bbi  He  3a6bura  npHcnaTb 
nerbipe  jmcTa  A4  c  BauiHM  creHAOBbiM  ^oKJia^oM  -  to  MOJKere  6biTb  yBepeHbi  ,  hto  Barna 
paSoTa  6yner  npeAcraBJieHa  Ha  IAS-4.  TaKHM  o6pa30M  b  Kpyr  oSmeHHH  cHMno3HyMa 
BOBneKaioTca  Te,  kto  He  MOJKeT  npHHjrrb  ynacrae  b  Hamefi  Bcrpene  -  npo6:ieMa  AeHer  h  /hjih 
BpeMeHH.  TaK  b  Hamefi  Bcrpene  6ynyr  onySjiHKOBanbi  AOKJiaAbi  H3  Epa3HJiHH,  MeKCHKH,... 
OflHaKo  aBTopbi,  KOTopbie  He  cMoryT  npnexaTb  Ha  Harny  BCTpeny,  He  6ynyT  BKmoneHbi  b 
HH(J)OpMaUHOHHbie  OTHCKH  CHMn03HyMa,  C  TeM,  HToSbl  3TH  OTHCKH  nOKa3bIBaJIH  TOJibKO  Tex, 
koto  Bbi  MOJKeTe  BCTpeTHTb  b  nHTepe. 

npouiy  Bac  npoBepHTb,  nojiyHHJiH  jih  Bbi  noffreep^eHne  o  npneMe  t63hcob,  o  noJiyneHHH 
aKTOB  3KcnepTH3bi  h  AoxyMeHTa  06  onnaTe.  Ecjih  TaKHe  noATBepJKAeHHJi  BaMH  He  6biJiH 
nojiyneHbi  -  He  coHTHTe  3a  TpyA  nepecnaTb  MHe  AaTbi  oTnpaBKH  sthx  noxyM chtob  h  Kaxyio- 
HnSy^b  nonojiHHTenbHyio  HH<f)opMaijHio,  ecjin  oHa  mojkot  noMOHb  HafiTH  hx  no6bicrpee. 

By^er  BecbMa  nenajibHo  ,  ecnn  pa6oTa,  no  KOTopofi  nojiyneHbi  nonoscHTejibHaji  peqeH3H5i  h 
Bee  noxyMeHTbi,  He  6yneT  onySjimcoBaHa  no  cnyHaiiHofi  oum6Ke  opncoMHTeTa. 

Mbi  npHTJiainaeM  np  eAceA  aTenefi  ceKLjHfi  npoBepHTb  -  He  3a6biJiH  jth  ohh  onJiaTHTb  cboh 
OPFB3HOC.  MHHHMajibHbiH  sapHaHT  -  60  py6  (perHCTpaqHn  oahoto  aha).  IIpaKTHKa 
noKa3biBaeT,  hto  onnaneHHbiH  oprB3HOC  rajiHeTcs  HeKOTOpon  rapaHTHen  npHcyrcTBHH 
noKnajHHKa  (na  h  npe^ce^aTejw  ceKiinn)  Ha  joKJiane. 

TaKHM  o6pa30M  nocJie^HHH  (J)HJibTp  noMoraeT  Bbi^eJiHTb  flpe  rpynnbi  B03MoacHbix 
ynacTHHKOB  IAS-4:  Tenepb  BHjiHbi  Te,  kto  HMeer  B03M0*H0CTb  npHHHTb  yHacrne  b  Hamefi 
Bcrpene  h  Te,  kto  3aHHTepecoBaH  TOJibKO  b  ny6jiHKaqHH  cbohx  paSoT, 

Mbi  c^enaeM  Bee,  HToSbi  noaaep>KaTb  nocne^Hnx  (ecjin  ohh  He  3a6bniH  onnaTHTb 
ny6nHKanmo  cbohx  pa6oT).  y h acTHHKH  »ce  cHMno3nyMa  noJiynaT  caMyio  umpoKyio 
HH^)opM aiiHOHHyio  normep^KKy.  IIpaKTHHecKH  KajK^an  pa6oTa  6yneT  onySnHKOBaHa  TpH^cjiti  ■ 
b  acypHaJie  ajm  axcnpecc  o6cy»AeHHH  h  KoppeKqHH  omn6oK,  b  TeMaTHHecKOM  cSopHHKe  noA 
pe^aKUHefi  npenceAaTejw  ceKijHH  h  b  KHnaoce  tc3hcob  AOKJiajioB  IAS-4.  IlepBbie  ab a  H3AaHHH 
6yAyT  cnyjKHTb  o6mecTBeHHofi  3KcnepTH3ofi  oKOHHaTenbHoro  H3AaHHH: 
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INFLUENCE  OF  DIFFUSIVE  LEAKAGE  IN  METHODS  OF  PARTICLE 
REJECTION  FROM  SURFACES 
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(First  received  26  March  1998;  accepted  for  presentation  during  IAS-4) 

Keywords:  Brownian  Diffusion,  Thermophoresis,  Blowing,  Aerosol  Deposition,  Aerosol  Physics 

In  some  industrial  applications  and  material  processing  techniques,  one  tries  to  avoid  the 
problems  associated  with  the  arrival  and  deposition  of  small  particles  on  specific  locations.  For 
instance,  in  coal  combustion  processes,  the  deposition  of  soot  particles  and  flying  ashes  on 
combustor  walls  and  heat  exchange  tubes  leads  to  slagging  and  fouling  and  provokes  a 
reduction  in  the  efficiency  of  the  process.  Also,  in  CVD  growth  techniques  care  should  be  taken 
to  reduce  the  deposition  of  particles  on  the  surface  of  the  growing  solid,  to  avoid  the  pollution 
of  the  resulting  materials. 

Several  methods  have  been  proposed  to  reduce  particle  deposition  on  the  wralls  confining 
particle  laden  gases:  such  as  thermophoresis,  blowing,  buoyancy  effects,  etc.  The  efficiency  of 
these  methods  lies  on  the  generation  of  a  particle  repulsion  field  near  the  wall.  However,  due  to 
the  unavoidable  presence  of  Brownian  diffusion  some  particles  will  diffuse  against  the  repulsive 
force  and  reach  the  solid  surface.  This  work  deals  with  the  analysis  of  the  deposition  flux  due  to 
Brownian  diffusion  under  these  constraints.  The  asymptotic  limit  of  very  large  Schmidt 
numbers  will  be  studied. 

Heating  the  surface  and  imposing  a  thermal  difference  between  the  wall  and  the  mainstream 
can  reduce  particle  deposition  rates.  Then,  thermophoresis  (drift  of  particles  down  a 
temperature  gradient,  Rosner  et  al.  1992)  pushes  the  particles  away  from  the  heated  surface  and 
a  dust  free  region  generates  around  the  surface  due  to  this  thermally  induced  repulsion. 
Anyway,  there  exists  a  particle  leakage  towards  the  surface  due  to  Brownian  diffusion.  Previous 
theoretical  works,  Gokoglu  and  Rosner,  1986,  Friedlander  et  al.  (1988),  Garcia- Ybarra  and 
Castillo  (1996&1997),  as  w'ell  as  recent  experimental  measurements,  Wirzberger,  et  al.  (1997), 
show  the  persistence  of  particle  deposition  rates  which  decrease  exponentially  with  increasing 
wall-to-gas  temperature  differences. 

Blowing  is  another  mechanism  commonly  used  to  keep  the  particles  away  from  walls.  Here, 
the  convective  flow  near  the  solid  body  opposes  the  transport  of  the  aerosol  particles  to  the 
wall.  Also,  buoyancy  effects  may  be  used  to  achieve  this  goal  by  locating  the  worthiest  walls  on 
the  top.  In  any  case,  due  to  Brownian  diffusion  some  particles  are  able  to  leakage  against  the 
flow’  field  or  buoyancy  forces  and  deposit  on  the  surface.  The  deposition  rates  of  large  particles 
will  be  analyzed  in  the  limit  of  high  Schmidt  numbers. 

As  a  model  problem,  the  laminar  (and  self-similar)  boundary  layer  around  a  wedge  shaped 
solid  will  be  considered.  In  the  differential  equation  governing  the  particle  mass  fraction,  the 
highest  derivative  (of  the  mass  fraction  with  respect  to  the  spatial  similarity  variable)  is  the  term 
accounting  for  Brownian  diffusion  which  is  multiplied  by  the  inverse  of  the  particle  Schmidt 
number. 

In  the  limit  of  very  large  Schmidt  numbers,  the  solution  of  this  equation  becomes  singular. 
An  approach  in  the  same  way  as  the  analysis  presented  by  Garcia- Ybarra  and  Castillo  (1997)  is 
always  feasible. 

Numerical  evaluation  of  the  asymptotic  expression  for  the  deposition  rates  will  be  presented 
and  compared  with  the  complete  numerical  solution. 
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(First  received  18  November  1997;  accepted  09. 02. 98 for  presentation  during  IAS-4) 

In  this  paper  the  investigation  of  the  possibilities  of  the  registration  by  optical-electronic 
devices  of  the  radioactive  air  ejection  of  nuclear  objects  with  taking  into  account  the  optical  air 
fluorescence  mechanizm  from  [1]  are  carried  out.  It  is  known  the  radioactive  gas  and  aerosol 
ejections  during  and  after  accident  at  the  atomic  power-station  are  very  dangerous  source  of 
environmental  pollution.  These  ejections  are  spread  by  meteorological  air  flows  over 
considerable  distances  (up  to  several  thousands  km  and  more).  Therefore  the  dissipation  and 
settling  of  radioactive  nuclides  are  occurred  over  very  large  area. 

Existing  remote  sensing  methods  of  the  registration  of  radioactive  clouds  don't  provide 
necessary  information.  The  radar  as  and  lidar  methods  detect  the  aerosol  component  of  the 
ejection  that  often  does  not  allow  selecting  the  signal  from  the  radioactive  air  ejection  or  a 
thunderstorm  cloud  and  the  aerosol  (smoke)  component  which  exists  also  above  the  thermal 
power-stations.  The  measurements  of  gamma-radiation  from  the  radioactive  nuclides  are 
possible  only  at  a  distance  ~  100  m. 
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The  fact  that  Chernobyl  ejection  was  detected  in  first  time  outside  the  former  USSR 
(Sweden,  Uppsala)  by  abnormal  changes  in  the  parameters  of  the  atmospheric  electricity  in  the 
radioactive  cloud  came  from  Chernobyl  [2]  confirms  the  importance  of  the  registration  of  the 
ionizing  ejection  component  for  the  purpose  of  identification  of  its  radioactive  origin.  However 
discussion  of  the  possibility  of  using  this  method  for  the  nuclear  ejection  registration  [3]  has 
come  to  the  conclusion  that  electrical  data  are  not  sufficient  for  determination  of  the  cause  of 
the  observed  abnormal  spatial  changes  in  the  atmospheric  electricity  because  there  are  too 
many  physical  processes  which  can  provoke  them. 

In  [lj  the  optical  method  of  registration  of  radioactive  air  ejection  by  means  of  particular 
bands  of  atmospheric  fluorescence  with  very  high  threshold  of  excitation  was  presented.  There 
are  three  emission  bands  which  are  quite  prominent  and  lie  in  the  blue  range  of  spectrum.  It  is 
important  that  they  are  absent  in  other  events  of  natural  and  technological  air  emissions, 
besides  short  time  lightning.  It  should  be  mentioned  that  just  blue  fluorescence  of  the  air  was 
observed  above  Chernobyl  nuclear  power  plant. 

The  intensity  of  these  emissions  is  much  higher  than  background,  especially  at  night.  The 
transformation  ratio  from  gamma-radiation  flux  to  the  visual  one  (for  three  bands)  is  10  -  10 
and  for  accident  the  intensity  of  optical  emission  (for  radioactive  cloud  of  105  -  10  Ci)  could  be 
approximately  1015  -  10,5photons.s'‘. 

The  preliminary  estimate  can  be  made  by  making  use  of  this  data  on  the  emission  intensity. 
At  the  small  size  of  a  cloud  (-100  m)  the  intensity  of  optical  emission  in  the  blue  spectral  range 
will  be  (1  -  100)(10‘6  W,  which  at  the  distance  R=1  km  give  the  irradiance  10 12  -  10 10  W.m  . 
Measurements  of  these  small  intensities  are  difficult  because  there  is  a  background  radiation, 
especially  during  day-time. 

For  reduction  of  the  background  influence  and  for  increase  of  the  signal-to-noise  ratio  in 
the  working  spectral  ranges  the  high  performance  spectroradiometric  apparatus  will  be  used.  In 
the  first  experiments  the  spectroradiometer  "Luch-1",  which  has  been  made  before  is  supposed 
to  be  used.  The  characteristics  of  the  apparatus  "Luch-1"  are:  spectral  range  -  200  -  1100  nm, 
the  entrance  pupil  -  0.06  -  0.07  m2,  the  focal  length  of  the  objective  lens  -  1200  mm,  the  width  of 
entrance  slit  -  0.1  -  4  mm,  the  viewfield  angle  -  0.1  -  3  mrad,  dynamic  range  of  photo-received 
devices  -  10000,  the  spectral  resolution  -  0.5  -  10  nm,  the  scan  speed  -  5  nm/c,  the  range  of  the 
measured  brightness  (with  1  mm  slit)  -  103  -  108  W.sr'W,  the  range  of  irradiances  -  10  -  10 
W.m2 

We  are  planning  to  develop  special  apparatus  equipped  with  CCD  TV  camera  (threshold 
flux  is  10"IJ  -  10'13  W)  for  measurements  of  the  energetic  characteristics  of  the  optical  emission  of 
the  radioactive  air  ejection  (cloud)  in  the  night.  This  approach  allows  the  standard  apparatus  to 
be  used  for  longterm  registration,  measurements  and  information  processing. 
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The  paper  considers  the  problems  of  measurement  of  the  active  radiation  and  its 
conversion  when  having  a  contact  with  objects  of  the  environment.  A  large  number  of  receivers 
of  optical  radiation  with  different  methods  of  performance  are  known,  from  selenium  photo¬ 
element  and  thermo-element  to  photoelectronic  multipliers  and  avalanche  photo  diodes.  Their 
main  purpose  is  to  indicate  the  radiation  or  its  modified  state.  The  purpose  of  any 
measurements,  however,  is  to  obtain  true,  reproducible  and  stable  results  with  preset  error  of 
measurements  and  selected  confident  probability.  Such  properties  belong  only  to  measuring 
photo  receiving  devices  developed  in  cooperation  with  the  State  Optical  Institute. 

The  paper  shows  the  investigation  results  of  boundary,  specific  and  spectral  power 
characteristics  of  the  photoreceivers  being  widely  used  in  industrial  developments  and  in 
optophysical  research  and  providing  the  unity  of  the  radiation  measurements.  The 
measurement  receivers  of  optical  radiation,  i.e.  vacuum  photo  elements  (F21,  F28,  F35,  etc.) 
vacuum  photo  multipliers  (FEU-142.  FEU- 154,  FEU- 100,  FEU-84),  phosphide-gallium,  silicon 
and  germanium  photodiodes  (FD-Fg,  KFD-105A,  FD288k,  FD-9g,  etc.),  thermoelements  and 
bolometers  (e.g.  RTN-30,  PP-1).  The  latter  are  used  as  non-selective  wavelength  receivers  in 
the  wide  spectral  range  with  linearly-limited  voltage  and  current  characteristics  and  stability. 
Spectral  operation  range  of  measuring  receivers  is  from  0.1  mkm  to  1 1.0  mkm,  the  linearity  of 
the  power-current  or  light  characteristic  maintains  with  variation  of  radiation  on  their  sensitive 
elements  to  108  times  (with  photomultipliers  to  1000  times),  long-term  reproducibility  of  power 
units  storage  within  10  years  is  ±5%,  the  non-stability  error  of  measurement  results  does  not 
exceed  ±1%.  the  variation  range  of  the  incident  measured  flux  is  10-100000  W. 

The  techniques  of  spectral  correction  of  absolute  and  relative  spectral  sensitivity  of 
receivers  have  been  shown  for  solving  the  given  photometric  problem  of  measuring  the  efficient 
values.  The  above  mentioned  involves  the  use  of  measuring  photoreceivers  as  standard  means 
of  measurements  for  carrying  out  equally  spectral  and  light  measurements.  The  property  of 
self-calibration  of  silicon  and  germanium  photo  diodes  eliminating  the  use  of  the  expensive 
standards  of  power  spectral  measurements  has  been  especially  emphasized.  Transfer  and 

storage  of  the  radiation  power  unit  in  different  parts  of  spectrum  in  450 . 800  nm  wavelength 

is  done  bv  the  measured  current  value  in  Ampers  with  total  error  of  power  determination  to 

0.1°o. 

The  measurement  radiation  sources  in  the  traditional  spectral  region  are  well  known,  these 
are  "light  measuring"  lamps  and  black  body  models.  The  paper  emphasizes  the  broadening  of 
operational  possibilities  of  instruments  and  the  universal  character  of  research  due  to  the 
development  of  new  fields  of  science  and  an  increase  of  dynamic  and  spectral  ranges.  The 
ordinary  radiation  sources  are  not  able  to  operate  as  measuring  devices.  New  standard  grid- 
power  sources  have  been  created.  Their  operation  takes  into  account  the  broadening  of  the 
spectral  region  into  the  UY  part  (gas  discharge  lamps  DNK-90  and  VMF-25),  the  possibility  of 
measuring  pulse  radiation  with  up  to  1  ms  duration  (pulsed  standard  lamps  IShO,  IPO,  ISK, 
etc)  and  the  necessity  of  modelling  small  size  objects  (stars  imitators)  and  solar  radiation.  The 
common  range  of  the  confident  radiation  wavelengths  is  0.1...  2.5  mkm,  stability  and 
reproducibility  of  radiation  is,  type  of  radiation  is  a  linear  or  solid  spectrum. 


Copyright  1998  ©by  Aerosol  Technology  Ltd.  Phone/Fax:  +7(095)1474361  EMAIL:  belov@tehno.mmtel.msk.su 


Page  No  49 

AEROSOLS  1 998  volume  4a  No  3 

The  paper  briefly  considers  the  problems  of  spectral  and  integral  attenuation,  absorption 
and  diffusion  of  the  measured  and  active  radiation.  To  conclude,  it  is  noted  that  the  developed 
methods  and  means  of  radiation  measurement  make  it  possible  to  create  optoelectronic 
devices  of  high  accuracy  concerning  the  parameters  of  power  variations  of  the  coherent  and 
non-coherent  radiation. 


YAK  541.18 

THE  EFFECT  OF  MAN  FACTOR  ON  ATMOSPHERIC  ECOLOGY 
(AEROSOL  POLLUTION) 
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dll- Russian  Vavilov  Scientific  Centre  SOJ  ;  Blnjet/ai/a  linia,  12,  St- Petersburg,  Russia 
( First  received  18  November  1997;  accepted  -9.02.98 for  presentation  during  IAS-4) 

The  advantages  in  studies  of  the  Earth  atmosphere  allow  to  understand  clearer  the  effect 
of  man  factor  on  atmospheric  processes  which  determine  its  state  and  radiative  properties. 
Modem  scientific  knowledge  at  the  Earth  atmosphere  may  outline  the  four  main  negative 
effects  of  man  factor  on  environment:  stratospheric  ozone  depletion,  acid  rain  ,  toxicity  and 
global  warming.  The  atmospheric  aerosol  takes  active  part  in  these  processes  due  to  its 
chemistry  and  optical  characteristics.  The  presence  of  aerosol  particulates  in  atmosphere 
stimulate  different  chemical  reactions  on  their  surfaces.  So  the  chemical  composition  of 
atmosphere  changes.  The  aerosol  particulates  effect  also  on  radiation  processes  in  atmosphere. 
Annual  release  of  polluting  chemicals  in  continental  U.S.  by  industrial  activity  shows  a  scale  of 
effect  on  environment  [1]. 

Table  1. 


Sourse 

Quantity 

(kilotons) 

Heating  and  power  generation 

33000 

Transportation 

9100 

Industrial  processes 

6100 

Rockets 

3 

The  particulates  contribute  a  significant  part  of  this  release.  As  an  example,  annual 
contributions  (in  kilotons)  of  the  most  important  gases  released  in  stratosphere  by  different 
sources  are  shown  in  the  table  2. 


Table  2. 


Source 

H2 

Nox 

Industrial 

Volcanoes 

100-1000 

Natural 

IH9H 

15600 

280 

Rockets 

0.2 

Note:  chlorine  data  are  global,  other  data  for  northern  mid  -latitudes.  The  properties  of 
aerosol  particulates  as  catalysts  are  known  insufficiently.  Studies  indicate  that  the  rate  of  the 
catalysis  of  ozone  depletion  by  fine  fraction  of  particulates  depends  on  their  surface  area,  and 
that  the  threshold  surface  area  for  ozone  depletion  is  5...  10  mcm2/cm3.  It  should  be  noted  that 
the  lifetime  of  particulates  in  the  stratosphere  is  on  the  order  of  1...2  years.  This  phenomenon 
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was  seen  during  the  eruption  of  volcanoes  El-Chichon  in  1981.  Another  problem  of  aerosol 
pollution  is  global  actinometric  measurements  and  its  influence  on  optical  characteristics  of 
atmosphere  [2].  The  concentration  of  particulates  can  reach  1010  particles  on  cm2  of  vertical 
column  in  the  atmosphere  of  industrial  zones  and  megapolices.  The  spectrophotometric 
observations  indicate  that  the  atmosphere  above  such  regions  remains  strongly  turbid  during  a 
long  time  without  natural  purification.  Under  strong  aerosol  pollutions  of  air  the  radiation 
absorption  by  aerosols  can  reach  values  to  be  compared  with  those  for  molecular  absorption  by 
all  atmosphere  gases.  So  one  should  take  into  account  aerosol  atmospheric  component  when 
considering  such  phenomena  as  "green-house1  effect  and  rainfall  at  forecasting  a  local  weather. 
Analysis  of  different  aspects  of  aerosol  pollution  shows  the  necessity  for  studies  of  optical  and 
physical  properties  of  aerosol  particulates  from  different  souses  and  operative  optical 
monitoring  of  aerosol  pollution  of  atmosphere  above  industrial  regions. 

References: 

1.  McDonald  A.J.,  Bennett  R.R.,  Hinshow  J.G.,  Barnes  M.W.,  Chemical  rockets  and  the 

environment,  Aerospace  America,  1991 ,  vol.  29,  N.  5,  pp.  32-36. 

2.  Kondrat'ev  K.Ya.,  Vasii'ev  O.B.,  Uelch  R.M.,  Atmospherical  Aerosol  and  its  influence  on 

radiation  transfer,  Gidrometioizdat,  S.-Peterburg,  1978  (in  Russian). 

979. 

vm:  54i.ie 
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Strictly  speaking,  the  total  complex  of  aerosol  research,  the  corresponding  temperature 
tests  (including  terrestrial  ones),  and  technological  processes  of  aerodispersion  systems  are  not 
possible  to  be  based  on  the  developed  national  scheme  of  transfer  and  storage  of  physical  units, 
i.e.  calibration  scheme,  standards,  test  pieces  and  working  means  of  measurement.  The  main 
reason  is  the  lack  of  a  single  or  a  few  physical  values  that  would  describe  the  state  of  aerosol 
measurements  with  a  sufficient  completeness.  Therefore,  the  latter  are  of  indirect  or  total 
character.  However,  basic  research,  physical  (optical)  experiments  and  the  equipment  for 
scientific  and  applied  research  can  not  do  without  measurements  with  the  results  expressed  in 
legal  units  and  the  measurement  value  has  a  preset  probability. 

Metrological  provision  of  any  kind  of  research  and  developments  is  a  special  kind  of 
activitv  which  is  finally  aimed  at  the  achievement  of  the  unity  of  measurements  being  carried 
out.  The  development  of  optical  aerosol  devices,  their  units  and  elements,  the  unique 
measurement  and  test  methods  require  experimental  research  to  determine  the  degree  of  their 
correspondence  to  the  established  regulations  and  standards  of  metrology. 

Carrying  out  optophysical  research  and  tests  is  generally  of  a  unique  pre-inform ative 
character  with  regard  to  standard  and  even  precision  measurements.  In  such  case  metrological 
provision  of  aerosol  research  can  be  based  on  three  techniques  described  in  the  paper  and 
conditioned  by  the  content,  the  method  and  the  final  aim  of  comprehensive  tests  of  measuring 
aerosol  devices,  simulation  of  the  external  conditions  effects  and  the  performance  of 
aerodispersion  systems  and  optophysical  aerosol  research.  The  first  provides  a  metrological 
certification  of  the  set-up  and  is  based  on  the  direct  measurements.  The  second  involves  the 
measurement  of  a  few  physical  values  and  a  by-element  certification  of  the  test  complex.  The 
third  includes  the  research  where  new  physical  quantitative  and  qualitative  relationships  are 
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established.  In  this  case  the  metrological  provision  is  based  on  certification  of  the  procedures  of 
carrying  out  the  measurements  and  can  also  involve  a  partial  metrological  certification  of 
separate  elements  of  the  scheme.  This  is  the  most  inexpensive,  reliable  and  universal  technique. 
The  three  techniques  require  a  deep  analysis  of  the  error  of  measurement  results  and  an 
establishment  of  confident  limits  of  their  effect. 

The  paper  shows  that  the  basic  measure  of  reliability  of  aerosol  measurement  results  is  the 
comparison  of  the  measurement  results  and  their  mutual  recognition  on  the  inter-laboratory 
and  international  level.  At  the  Vavilov's  State  Optical  Institute  there  is  a  branched  network  of 
standard  samples  and  specimens  and  a  developed  information  automated  system  of  optical 
measurement  means.  An  operative  data  search  of  the  instruments  can  be  done  both  by  name  (or 
type)  and  by  preset  measurement  parameters  in  correspondence  with  the  measurement  problem 
being  solved.  Standard  samples  and  means  of  measurement  can  be  placed  prior  to  the  local  test 
schemes  and  provide  the  unity  of  measurements  of  such  fields  as  dispersion  media  research, 
colorimetry,  polarimetry,  spectrophotometry,  scattered  radiation  measurement,  etc. 

Standard  samples  of  the  Vavilov's  GOI  are  used  for  measuring  spectral  coefficients  of 
absorption,  radiation,  transmission  and  reflection  (direct  and  diffuse),  refractive  index,  gas 
mixtures,  content,  normalized  characteristics  of  glass  properties,  colorimetric  relationships. 
Standard  optical  measurement  means  include,  in  particular,  models  of  black  bodies, 
photoreceiving  devices  and  radiation  sources  for  1 00...  1 1000  nm  spectral  region. 

The  developed  methods,  standard  means  and  measures  for  measuring  coherent  and  non¬ 
coherent  radiation  and  its  modifications  coefficients  and  the  certified  methods  of  carrying  out 
optical,  optotechnological,  holograghy,  fluorescent  and  spectrophotometrical  measurements  are 
aimed  at  providing  reliability  and  unity  of  measurements  in  the  research  and  and  building  of 
optoelectronic  instruments  including  those  for  aerosol  measurements. 
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Observation  through  aerosol  media  (fog,  rain,  smoke,  etc.)  involves  the  problem  of 
estimating  the  visibility  of  real  (voluminous,  relieved)  objects  against  real  backgrounds,  since 
for  such  objects  luminosity  both  over  the  surface  of  the  object  and  over  the  surface  of  the 
background  varies  among  different  sections  of  the  area,  thus  eliminating  the  possibility  of  using 
the  concept  of  contrast. 

At  the  Vavilov's  GOI  the  method  of  estimating  the  visibility  of  real  objects  in  full-scale 
conditions  with  observation  through  aerosol  media  has  been  developed  basing  on  measuring  the 
value  of  the  degree  of  the  object  visibility  [1].  For  this  purpose,  the  notions  of  conventional 
contrast,  conventional  threshold  contrasts  of  visual  perception  of  real  objects  and  their  limiting 
range  of  visibility  have  been  introduced  [2]. 

Test  samples  of  non-adaptive  visibility  meters  IF-173,  IF-173M  [3]  have  been  created,  with 
improved  optotechnological,  accuracy  and  ergonomical  characteristics  with  the  following 
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technical  parameters:  _ _ _ _ 

Magnification,  x _ 10 

Field  of  view  angle,  deg _ 40...  5.7 

Size  of  the  exit  pupil,  mm _ 2x2 _ 

Dioptry  focusing,  dptr _ 4 _ 

Angle  of  turn  of  the  line  of  sight,  deg.: _ 

bv  the  horizon _ 360 _ 

bv  the  vertical _ 10 _ 

Overall  dimensions,  mm _ 870x290x160 

The  serviceability  of  the  developed  methods  has  been  confirmed  by  full-scale  and 
laboratory  tests  [4],  It  has  been  shown  that  the  use  of  IF- 1 73  and  IF-173M  equipment  makes  it 
possible  to  measure  true,  visible  threshold  contrasts  of  any  objects  and  their  limiting  visibility 
ranges  to  an  accuracy  of  8-12%  against  any  backgrounds,  in  any  conditions  of  observation  with 
no  long  distant  tracing  being  required. 

For  estimating  the  visibility  of  real  objects  in  the  near  IR  spectral  range,  the  structural  and 
principal  circuits  of  the  IR  visibility  meter  in  0.7. ..0.9  mkm  spectral  range  have  been  for  the  first 
time  developed  at  the  Vavilov's,  the  calculations  of  the  overall  dimensions  and  aberrations  of 
the  optical  system  have  been  carried  out  and  a  laboratory  model  has  been  made  with  the 

following  technical  parameters: _ _ 

Visible  magnification,  x _ 4 

Field  of  view  angle,  deg _ 11 

Focal  distance  of  the  lens,  mm _ 120 

Exit  pupil  diameter,  mm _ 5.7 

Diameter  of  photocatode  of  EOC,  mm _ 25 

Electronic-optical  magnification,  x _ 1 

Dioptry  focusing  of  the  eve-piece,  dptr. _ 4 

Focusing  adjustment  of  the  lens  with  1 5  and 

object  distances  being,  m _  500 

A  software  product  of  the  calibration  of  the  model  and  experimental  data  processing  has 
been  developed. 
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MAKOVtSOV  6.A. 
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Russia,  St  Petersburg,  J9903 V,  Birzkevaifa  line,  12. 

(First  received  18  November  1997;  accepted  09.02.98 for  presentation  during  IAS-4) 

Standard  small-sized  and  light-weight  high-quality  objectives  operating  at  wide  spectral 
range  from  UV  (0.3  pm)  to  middle  IR  (6.0  pm)  for  aerospace  purposes  have  been  produced  and 
tested  in  All-Russian  research  center  "S.I.  Vavilov  State  Optical  Institute"  in  1996. 

UV  objective,  130  g  mass,  holds  high  image  quality  in  wide  temperature  range.  Petzval's 
scheme  is  used  as  base  element  of  the  objective.  Galilee's  system  with  angle  magnification  less 
than  one  is  placed  before  it.  Concave-  plane  Smith's  lens  is  put  behind  Petzval's  objective  near 
image  plane  in  order  to  correct  image  curvature.  It  allowed  to  reduce  general  length  of  the 
objective  to  35  mm.  Objective  includes  7  lenses,  three  of  them  are  of  lithium  fluoride  and  other 
four  of  silica  glass.  Focal  length  of  the  objective  is  21  mm,  diaphragm  ratio  is  3.5,  angle  field  of 
view  is  30°.  Total  transmission  in  operating  range  0.3-0.4  pm  is  75%,  energy  concentration  in 
circle  dia  27  mm  is  80%,  relative  radial  distortion  at  edges  of  filed  of  view  does  not  exceed  4%. 
When  heating  up  to  +50°C  image  plane  is  shifted  by  minus  0.016  mm,  when  cooling  to  -20°C  by 
0.019  mm  correspondingly. 

Lens  IR  objective,  210  g  mass,  is  meant  to  operate  at  temperature  90°K.  Objective  includes 
4  lenses,  two  of  them  are  of  silica,  two  other  of  fluorite.  Four-layer  AR-coating  on  silica  lenses 
provides  high  transmission  (more  than  70%)  at  spectral  range  2.6  -  5.0  p.  Focal  length  of  the 
objective  is  18  mm,  diaphragm  ratio  is  1.6,  angle  field  of  view  is  28.4°  at  temperature  +20°C  as 
well  as  at  -170°C,  energy  concentration  is  more  than  80%  both  in  the  circle  dia  20  p  (at  the 
spectral  range  2.6  -  3.0  p)  and  in  the  circle  35  mm  (at  the  range  2.6-5.0  p). 

Five-lens  objective,  240  g  mass,  is  meant  to  be  used  in  optical  assembly  of  spacecraft  astro- 
measuring  system.  When  being  developed,  we  paid  special  attention  to  provision  for  following 
requirements:  -  small  chromatic  aberrations  at  spectral  range  0.5  p  wide  (operation  spectral 
range  is  both  at  visible  and  near  IR  ranges);  -  high-stable  image  scale  within  the  temperature 
range  20®C  30°C;  -  efficient  attenuation  of  side  illumination  from  Sun  radiation  coming  to  the 
objective  from  blind,  lighted  by  the  Sun;  -  low  level  of  light  scattering  from  intensive  point 
sources  of  radiation  (bright  stars)  within  field  of  view;  -  decrease  of  light  size  of  front  optical 
component  by  matching  its  first  surface  with  aperture  diaphragm,  in  order  to  have  minimum 
length  and  mass  of  anti-sun  blind. 

Focal  length  of  the  objective  is  60  mm,  diaphragm  ratio  is  3.8,  angle  field  of  view  -  8°.  Total 
transmission  is  90%  at  spectral  range  0,5  -  1.0  p.  Perfect  combination  of  optical  materials  used 
for  the  lenses  allowed  to  achieve  high  level  of  achromatization  at  the  working  spectral  range. 
Level  of  scattering  was  decreased  not  only  by  reduce  of  number  of  working  surfaces  bordered 
on  air  (three  middle  lenses  were  combined  into  unit  by  cementing)  but  the  use  of  five-layer 
achromatic  AR-coatings. 

All  samples  of  above  described  objectives  were  manufactured  and  executed  tests  confirmed 
that  specified  characteristics  were  obtained  and  they  are  in  agreement  with  computation. 
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APPLICATION  OF  TIKHONOV  REGULARIZATION  METHOD  TO  OBTAIN  SIZE 

DISTRIBUTIONS 
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2)efiaybtimt  of  dnahftical  Ckentistry,  Alicante  University  fiox  99,  03080,  Uflicante,  Sfiain 
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(First  received  30  March  1 998;  accepted  for  presentation  during  IAS-4) 

Keywords:  Particle/aerosol  size  distributions,  laser  diffraction  particle  sizing,  aerosol  characterisation,  ill-posed 

problems,  inversion. 

Laser  Diffraction  Spectrometry  is  a  powerful  non-intrusive  technique  for  size  analysis  of 
aerosols  and  suspensions.  This  optical  technique  do  not  require  single  particles  to  be  measured 
successively  and  the  interaction  between  light  and  the  ensemble  of  all  illuminated  particles  is 
analyzed.  This  technique  is  useful  for  studying  dispersion  phenomena,  aerosol  characterization, 
powders,  etc. 

The  determination  of  size  distribution  by  light  scattering  involves  a  inverse  scattering 
problem,  that  is  associated  with  the  obtention  of  the  size  distribution  from  energy  data.  The 
inversion  by  numerical  quadrature  is  one  method  to  solve  this  problem.  We  have  applied  the 
Tikhonov  Regularization  Method  (TRM)  with  the  L-curve  criterion1  in  order  to  obtain  the 
regularization  parameter.  Liquid  aerosol  and  powder  of  paint  are  the  samples  characterized  in 
this  work.  For  theses  samples,  deviations  of  particle  size  measurement  for  statistical  parameters 
are  more  important  than  in  the  case  of  the  representative  parameters.  The  TRM  has  been 
proved  to  be  suitable  for  certified  distributions  and  has  provided  successful  results.2 

Pneumatically  generated  aerosols  have  been  widely  studied  in  Atomic  Spectrometry 
techniques,  since  their  drop  size  distribution  influences  the  analytical  signal.3  In  the  present 
work,  the  nebulizer  employed  was  the  Single  Bore  High  Pressure  Pneumatic  Nebulizer 
(SBHPPN).  The  liquid  aerosol  was  generated  from  lubricating  oil  diluted  with  MIBK  (60%  in 
oil).  The  powder  sample  was  POLIPOX  6  FR  gray  PR-7004  SMMT  and  the  solvent  used  to 
stabilize  the  slurry  was  sodium  hexametaphosphate  in  water  (HMP,  1.8  g/1).  Such  a  particles  are 
used  in  paint  manufacture. 

The  scattered  energy  was  measured  by  means  of  a  Commercial  Instrument  (Cl)  (Malvern, 
mod.  2600c).  Figure  1  shows  the  volume  undersize  distributions  for  the  samples  tested.  Two 
plots  appear  in  this  figure:  (a)  volume  undersize  (%)  measured  by  the  Cl  and  calculated  from 
the  same  light  scattering  data  using  TRM,  for  liquid  aerosols;  and,  (b)  volume  undersize  (%) 
measured  by  the  Cl  and  calculated  from  the  same  light  scattering  data  using  TRM,  for  slurry. 

The  matrix  used  to  solve  the  inverse  scattering  problem  by  TRM  for  the  aerosol  and  the 
slurry  was  obtained  applying  the  Fraunhofer  diffraction  theory  and  the  Mie  scattering  theory, 
respectively.  In  both  cases  (aerosols  and  slurries)  the  inversion  method  TRM  offers  always  0  % 
of  volume  for  minimum  limit  of  measurement  with  this  instrument.  For  the  remaining  diameter 
ranges  the  results  obtained  with  TRM  (L-curve  criterion)  are  close  to  CL 

Parameter  characteristics  obtained  for  drop/particle  distributions  are  shown  in  Table  I.  In 
this  table  the  representative  diameters  (i.e.,  median  volume,  D50%)  as  well  as  some  statistical 
parameters  (i.e.,  Sauter  mean  diameter,  D3,2,  volume  mean  diameter,  D4,3  and  relative  spread, 
span)  are  compared  for  the  algorithms  used. 

The  Tikhonov  regularization  method  gives  both,  representative  and  statistical,  diameters 
within  5%  of  those  obtained  for  Commercial  Instrument.  The  distribution  spans  are  virtually 
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the  same  for  the  two  algorithms,  however,  in  all  the  cases,  the  representative  diameters  are 
slightly  lower  when  TRM  is  used.  This  is  due  to  the  fact  that  TRM  generates  volume  fractions 
for  smaller  diameters.  As  a  result,  the  averages  variables  (D3,2  and  D4.3)  are  shifted  to  lower 
diameters. 


Fig.  1.  Cumulative  volume  fraction  vs.  diameter  for:  (a)  liquid  aerosol  and  (b)  slurry. 
Table  I.  Results  obtained  with  TRM  application. 


Aerosol* _ Slurry** 


parameter 

TRM 

Cl 

TRM 

Cl 

D50%  (pm) 

11.4 

11.6 

18.2 

18.5 

D3,2  (pm) 

4.9 

5.1 

12.4 

13.7 

D4,3  (pm) 

20.6 

21.4 

21.1 

22.1 

Span 

4.9 

5.1 

2.2 

1.8 

*  the  matrix  used  is  obtained  applying  the  Fraunhofer 
diffraction  theory. 

**  the  matrix  used  is  obtained  applying  the  Mie  scattering 
theory. 
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Solvent  Nature 

Studies  on  heterogeneous  nucleation  are  of  crucial  importance  in  techniques  such  as  Atomic 
Spectrometrv  since  samples  are  usually  introduced  as  liquid  aerosols.  In  these  techniques,  the 
aerosol  should  be  as  fine  and  monodisperse  as  possible.  Nucleation  processes  should  be  avoided 
in  order  to  prevent  the  deterioration  of  the  analytical  results.  The  present  survey  deals  with  the 
nucleation  processes  taking  place  when  the  hot  aerosol  generated  by  a  thermospray 
nebulized. 2  passes  through  a  cold  environment.  To  this  end  the  effect  of  surrounding 
temperatures  and  liquid  nature  on  the  aerosol  characteristics  have  been  studied. 

Two  different  devices  coupled  to  a  thermospray  nebulizer  have  been  employed.  In  the  first 
system  (A),  the  hot  aerosol  was  directly  introduced  into  a  cooled  environment  (i.e.,  a  cooled 
Scott-type  spray  chamber3).  In  the  second  system  (B),  once  the  aerosol  was  generated,  it  was 
heated* and  further  cooled  (i.e.,  two  step  desolvation  system4).  Drop  size  distributions  were 
measured  bv  means  of  a  model  2600c  laser  Fraunhofer  diffraction  system  (Malvern 
Instruments,  Worcestershire,  UK)  as  stated  elsewhere.4,5 
Svstem  A 

Figure  1  shows  the  median  of  the  volume-based  drop  size  distribution  (D50)  and  the  volume 
concentration  (VC)  of  the  aerosol  as  a  function  of  the  temperature  of  the  spray  chamber  (Tsc) 
for  the  solvents  studied.  From  Figure  1  it  can  be  seen  that  Tsc  hardly  affects  D50  values. 
Nevertheless,  an  increase  in  Tsc  causes  the  VC  to  decrease.  These  behaviours  can  be  explained 
in  terms  of  droplets  growth  by  nucleation.6  In  a  simplistic  way,  nucleation  makes  the  total 
liquid  volume  of  the  aerosol  to  increase  and  the  drop  size  distribution  curves  to  shift  to  larger 
diameters.  Nevertheless,  nucleation  will  not  change  D50  values  since  the  largest  droplets  are 
always  removed.  This  is  the  behaviour  observed  in  Figure  1.  On  the  other  hand,  when  Tsc  is 
decreased  a  fraction  of  the  solvent  condensed  on  the  nuclei  (i.e.,  droplets  or  dry  particles)  could 
be  carried  bv  the  gas  exiting  to  the  spray  chamber  and  giving  rise  to  VC  values  greater  than  the 
expected. 

As  regards  the  solvent  nature,  Figure  1  shows  that  water  gives  rise  to  the  finest  aerosols 
followed  bv  ethanol  and  butan-l-ol.  On  the  other  hand,  butan-l-ol  is  the  solvent  with  the 
highest  VC  all  along  the  Tsc  range.  This  fact  can  be  accounted  for  by  its  higher  vapour  pressure 
(Pv)  that  causes  an  increase  in  saturation  ratio  (rs)  and,  hence,  in  the  intensity  of  the  nucleation 
process.6 

Svstem  B 

Figure  2  shows  the  effect  of  the  heating  unit  temperature  (Th)  on  D50  and  VC  for  water  at 
several  temperatures  of  the  condensation  unit  (Tc).  For  a  given  Th  value,  D50  and  VC  values 
decrease  when  Tc  is  increased.  This  effect  is  more  important  as  higher  Th  is.  These  results  can 
be  explained  as  follows:  firstly,  increasing  Th  causes  the  evaporation  of  the  solvent  and  the 
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amount  of  vapour  to  increase,  and  hence,  D50  to  decrease.  Therefore,  rs  raises,  making  the 
nucleation  processes  more  severe.  In  second  place,  the  lower  Tc  and  the  higher  Th  (i.e.,  higher 
the  solvent  vapour  amount),  the  higher  rs  is  and,  hence,  the  greater  the  extent  of  the  nucleation 
process. 6  Thus,  for  instance,  at  Tc  <  0  eC,  increasing  Th  hardly  modifies  D50  values,  since  the 
increase  in  droplet  evaporation  is  counterbalanced  by  the  concomitant  increase  in  the 
nucleation  process.  At  Tc  >  0  eC  evaporation  is  more  intense  than  nucleation,  with  the  result  of 
a  reduction  in  D50  when  Th  is  increased. 


o  i - 1 - 1 - 1 - 1 — - 1 - - - 1 - 1  o 

-10  -5  0  5  10  15  20  25 

T*  ,°C 

Figurel.  Effect  of  the  temperature  of  the  spray  chamber  on  D50  (solid  lines)  and  \C  (dotted 
lines),  for  all  the  solvents  studied:  (1)  water,  (2)  ethanol;  (3)  butan-l-ol. 

As  regards  the  solvent  nature,  Figure  3  shows  that  butan-l-ol  affords  the  highest  values  of 
D50  and  VC.  These  results  can  be  explained  by  considering  that  butan-l-ol  generates  the 
coarsest  aerosolsS  and  shows  the  lowest  Pv  values  (i.e.,  high  rs  values  and,  so,  strong  nucleation 
process).  Figure  3  also  reveals  that  aqueous  aerosol  are  coarser  than  those  obtained  with 
ethanol.  This  unexpected  behaviour  can  be  assigned  to  the  higher  volatility  of  the  latter. 


Th  ,*c  T  h  ,"C 

Figure  2.  Effect  of  Th  on  D50  (solid  line)  Figure  3.  Effect  of  Th  on  D50  (solid  line)  and  on 
and  VC  (dotted  line)  for  different  Tc:  (1)  -5  VC  (dotted  line)  for  the  different  solvents  tested: 
eC;  (2)  0  eC;  (3)  20  eC.  Solvent:  water.  (1)  water;  (2)  ethanol;  (3)  butan-l-ol.  Tc  =  10  eC. 
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KINETICS  OF  ISOTHERMAL  CHANGES  IN  ELECTRIC  RESISTIVITY  AND 
LINEAR  EXPANSION  OF  THE  FAST  COOLED  AlSilOMg  ALLOY 
SIMEUNOVlC  R.,  MITROYlC  N.,  JORDOVlC  B. 

Technical  Tacultif,  ,  yugodaoia 

( First  received  13  March  1998 ;  accepted for  presentation  during  IAS-4) 

Lately,  interest  has  increased  in  glassy  metals  (MG)  as  an  especially  attractive  category  of 
metallic  materials,  due  to  their  exemplary  physical,  chemical  and  technical  properties.  Several 
methods  have  been  developed  for  obtaining  amorphous  alloys  in  different  forms  (ribbons, 
wires,  powders).  In  each  case  the  obtained  structure  is  not  ordered  or  it  is  ordered  at  short 
distances  [1].  Electrical  properties  which  change  with  temperature,  following  structural  changes 
stand  out  among  physical  and  physico-chemical  properties  of  metallic  glass  [2]. 

In  this  paper  the  process  of  structural  stabilization  with  changes  in  the  relative  specific 
electric  resistivity  and  the  thermal  coefficient  of  linear  expansion  in  dependence  on  temperature 
has  been  observed. 

A  commercial  composition  of  the  AlSilOMg  alloy  in  the  form  of  ribbons  35-70  jxm  thick  and 
1-3  mm  wide  was  investigated.  The  ribbons  were  obtained  by  fast  cooling  of  the  alloy  melt  using 
the  melt-spinning  method  [3]  in  the  Department  for  Amorphous  Systems  of  the  Joint 
Laboratory  for  Advanced  Materials  of  SASA  at  the  Technical  Faculty.  Measurements  of  the 
specific  electric  resistivity  were  performed  using  the  four-point  method.  The  same  method  was 
used  for  measuring  isothermal  changes  of  resistivity  in  regions  of  the  exo-energy  system 
stabilization.  The  coefficient  of  thermal  expansion  was  measured  using  a  dilatometer  with  a 

sensitivity  of  1  O'5  m. 

All  measurements  were  performed  in  hydrogen  flow  in  the  temperature  interval  starting 
with  the  room  temperature  up  to  temperatures  50  K  higher  than  the  temperature  of  system 
stabilization. 

Results  of  measurements  of  the  electrical  resistivity  and  coefficient  of  thermal  expansion  in 
dependence  on  the  temperature  show  that  structural  organization  takes  place  in  the 
temperature  interval  of  450-500  K.  Structural  organization  is  accompanied  by  a  rapid  decrease 
of  specific  electric  resistivity  and  increase  of  the  temperature  coefficient  of  linear  expansion.  An 
expressed  correlation  exists  between  the  electrical  resistivity  and  thermal  coefficient  of  linear 
expansion. 

Measurements  of  changes  of  electrical  resistivity  in  isothermal  conditions  at  temperatures  of 
473  and  498  K  show  that  the  dependence  p(x)  has  an  exponential  form: 
p(r)  =  p0exp(-kr) 

where:  po  -  is  the  starting  specific  resistivity  at  the  temperature  of  isotherm  recording. 
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Constants  ki  and  k2  of  the  process  rate  were  determined  from  the  slope  of  (Alnp)/(AT), 
indicating  that  structure  stabilization  takes  place  in  two  stages. 

Process  activation  energies  were  determined  from  the  known  relation: 


E  =  R\ 


Ain  k 
A(1  IT) 


Obtained  values  for  the  activation  energy  of  the  first  and  second  stage  of  structural 
stabilization  are  Ei=36.52  kJ/mol  and  E2=24.9  kJ/mol,  respectively.  Corresponding  rate 
constants  were  also  determined.  Results  of  investigations  show  that  due  to  the  high  cooling  rate 
an  unstable  structure  with  a  certain  organization  degree  of  atoms  at  short  distances  and 
saturation  of  the  A1  solid  melt  is  obtained.  Thus,  the  stabilization  process  of  the  obtained 
structure  is  complex,  which  is  shown  by  corresponding  changes  in  electric  resistivity  and  the 
thermal  coefficient  of  linear  expansion. 
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THE  TRACE  GASES  IN  ATMOSPHERE  OVER  LAKE  BAIKAL. 

POTEMKIN  OF  V.,  KHODHZER  T. 

IliMidogical  Institute,  Siberian  division  cfRrifS,  Irkutsk,  Russia  66T033  Ulan-ftatorskaja  St.  3 

(First  received  26  January  1998;  accepted  for  presentation  during  IAS-4) 

Key  words:  gases,  atmosphere,  sulphur  dioxide,  nitrogen  dioxide,  ozone. 

During  1993-1996  there  were  conducted  natural  measurements  of  concentrations  of  sulphur 
and  nitrogen  dioxide  and  ozone  in  near-water  layer  of  atmosphere.  Measurements  were  done 
with  the  help  of  correlative  mass-spectrometer  and  ozonometer  M-124.  The  operation 
principle  of  the  spectrometer  is  based  on  the  measurement  of  relative  difference  of  intensity  of 
optical  radiation  in  two  sets  of  narrow  spectral  ranges  which  correspond  to  maxima  and 
minima  of  absorption  of  investigated  gas.  The  device  calibration  was  regularly  done  by  the 
setting  of  optical  quartz  cuvette  with  the  certain  amount  of  gas  on  the  way  of  received 
radiation.  The  observations  were  carried  out  with  simultaneous  registration  of  meteodata  and 
visibility  distance. 

Background  content  of  gases  in  atmosphere  over  Lake  Baikal  in  summer  time  is  average  I- 
7  mkm/m*3  for  sulphur  dioxide  and  0. 5-2.5  mkm/m*3  for  nitrogen  dioxide. 

Increased  values  of  concentrations  of  sulphur  and  nitrogen  dioxide  are  observed  close  to 
industrial  and  agricultural  sources  (Baikalsk,  Severobaikalsk,  Ust-Barguzin).  High 
concentration  of  gases  was  observed  in  train  and  chimney  of  discharges  of  Baikalsk  town  with 
the  fast  decrease  towards  the  lake  which  was  due  to  wind  direction  along  the  coast.  Increased 
values  of  nitrogen  dioxide  were  observed  in  the  region  of  river  Selenga  and  Barguzin  Bay  (to  10 
mkm/m*3).Along  river  Angara  from  Lake  Baikal  to  Irkutsk  city  the  concentrations  of 
nitrogen  dioxide  increase,  but  these  values  are  lower  than  accepted  ones  for  settlements  (20 
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ppb).  In  Central  Baikal  these  values  were  not  registered  at  all. 

There  were  observed  daily  concentrations  during  sunny  days  with  maximum  of  13-18 
hours. 
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EXPERIMENTAL  INVESTIGATION  OF  DRIFT  MOTION  IN  AEROSOLS  AND 
HYDROSOLS  UNDER  PROPAGATING  ACOUSTIC  WAVE 
YU.REDCQBORQDY,  5.6RINSHPUN,  V.ZADOROZHNII 

(First  received  04  April  1998;  accepted  for  presentation  during  IAS-4) 

Experimental  setup  has  been  developed  and  mounted  for  obtaining  of  one¬ 
dimensional  propagating  acoustic  wave  in  a  glass  waveguides  filled  with  highdispersed 
water  suspension  (poly-styrene  latex  (  PSL)  particles)  or  with  aerosol  (  cigarette  smoke ) 

.  It  has  been  shown  that  small  foreign  particles  (  PSL  particles  0.17  mcm  in  size),  which 
are  suspended  in  water,  because  of  unidirectional  drift  phenomenon  move  at  a  constant 
rate  in  the  wake  of  the  acoustic  wave.  Laboratory  experiments  with  water  suspensions 
under  propagating  acoustic  wave  w;ere  executed  which  made  it  possible  to  calculate  the 
foreign  particles  drift  rate  in  relation  to  wave  intensity.  The  experimental  results  are  in 
good  agreement  with  analytical  relations  for  small  particles  entraintment  effect  under 
propagating  acoustic  wave  at  the  expense  of  \iscous  forces  that  has  been  predicted  and 
calculated  by  one  of  the  authors  in  1995. 

It  has  been  shown  that,  if  wave  intensity  in  aerosol  is  the  same  as  one  in  the  case  of 
w-ater  hydrosol ,  the  drift  rate  in  aerosol  is  several  orders  greater  than  in  hvdrosol.  Drift 
effect  investigated  provides  the  basis  of  vibrational  method  for  purification  of  any 
liquids  and  gases  from  foreign  inclusions  of  any  nature  with  size  more  than  0.01  mcm 
(including  viruses,  bacteria  etc.).  For  wave  intensity  of  20  W/cm2  the  drift  rate  in  water 
suspension  is  of  the  order  of  0.01  cm/s  (it  is  far  beyond  that  the  gravity  precipitation 
rate,  which  is  markedly  less  than  10-4  cm/s  for  such  particles). 

Since  any  individual  microparticle  follows  the  unidirectional  drift  laws,  such  a 
method  is  applicable  for  initial  impurity  concentrations  that  can  be  made  as  small  as 
one  likes.  Besides,  this  method  is  comparatively  energysaved  (energy  consumption  does 
not  exceed  (0.01-0.1)  kWh  per  litre  of  purificated  liquid  and  1  kWh  per  cub.  m  of 
purificated  gas)  and  allows,  conceptually,  to  achieve  absolute  purification  of  medium. 
Results  obtained  may  be  of  interest  for  purification  of  air  and  other  gases  ,  for  motor 
car  industry  ( petroleum  and  diesel  fuel  purification,  refining  of  oil  in  engines,  etc.),  and 
for  medical  and  pharmaceutical  industry  (settling  of  blood  red  cells,  purification  of 
water  etc.).  The  drift  method  may  be  used  in  order  to  design  acoustic  levitators  ( 
devices  for  prevention  of  particle  sedimentation),  and  acoustic  separators  (by  size),  and 
acoustic  concentrators  for  very  small  particles.  It  should  be  noted  that  these  devices  will 
be  able  to  operate  at  high  temperatures,  under  hostile  conditions  as  well. 


Copyright  1998  ©by  Aerosol  Technology  Ltd.  Phone/Fax:  +7(095)1474361  EMAIL:  belov@tehno.mmtel.msk.su 


Page  No  61 

AEROSOLS  1 998  volume  4a  No  3 
1196. 

YAK  541.18 

MATHEMATICAL  MODEL  OF  AEROSOL  ASPIRATION  IN  CALM  AIR 
KISELEV  O.M.,  ZARIPOV  SH.KHL,  ZI6AN6AREEVA  L.M. 

Kazan  State  Unitrensittf  Ckehotarecr  Institute  of  Matkehtatics  and  Mechanics,  Univensitetskaifa  St .,  17 ,  Kazan, 
RefiubUc  of  Tatarstan,  Russia  120008  e-htail:skandl  zarifiotf§} ksu  yu 
( First  received  30  January  1998 ;  accepted  4.03.98  in  final  form  for  presentation  during  IAS-4) 

It  is  known  that  an  accurate  measurement  of  the  concentration  of  the  airborne  dust  in  the 
atmosphere  is  often  complicated  by  nonideality  of  the  aspiration  process.  Aspiration  efficiency 
is  defined  as  the  ratio  of  a  measured  concentration  to  the  true  one.  Determination  of  the 
aspiration  coefficient  for  a  given  kind  of  aerosol  sampler  is  the  problem  of  great  practical 
interest.  The  review  of  theoretical  and  experimental  studies  on  determination  of  the  aspiration 
coefficient  is  done  in  [1].  The  problem  of  aerosol  aspiration  by  thin- walled  tubular  inlet  in  calm 
air  is  theoretically  solved.  For  small  concentrations  of  dispersed  phase  a  mathematical  modeling 
of  aerosol  flows  reduces  to  the  solution  of  two  problems:  determining  the  gas  flow  velocity  field 
and  then  calculating  the  trajectories  of  the  aerosol  particles  in  the  velocity  field  obtained.  A 
case  is  investigated  when  the  gas  flow  is  steady  potential  axially  simmetric  flowT  of  an 
incompressible  fluid.  For  determining  velocity  distribution  of  the  gas  in  the  vicinity  of  the 
sampling  inlet  the  effective  numerical  method  is  used.  It  is  based  on  the  boundary  value 
problem  for  the  streamline  function  in  the  hodograph  plane.  The  streamline  function  is 
represented  as  the  sum  of  the  singular  and  regular  components.  For  determining  the  singular 
component  the  method  of  small  parameter  is  used.  It  allows  to  reduce  the  problem  to  the 
solution  of  ordinary  differential  equations.  The  regular  component  is  found  from  the  sequence 
of  linear  boundary  value  problems.  The  equations  of  a  motion  of  particles  are  also  integrated  in 
the  hodograph  plane.  The  limiting  trajectory  uras  found  by  the  iterations  method.  This 
trajectory  divides  the  particles  that  enter  into  the  tube  from  those  that  do  not  and  allows  to 
calculate  the  aspiration  efficiency.  The  dependencies  of  aspiration  coefficient  on  Stokes  number 
and  settling  velocity  are  constructed.  The  comparison  of  calculated  data  with  the  experimental 
formula  from  [2]  is  given.  This  work  was  supported  by  Russian  Basic  Research  Foundation. 
Grant  number:  96-01-001 11. 
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RADIATIVE  FORCING  AND  CLIMATE  RESPONSE  FROM  THE  1991  MT. 
PINATUBO  AEROSOL  CLOUD 
STENCHIKOVQA,  KIRCHNER  I.**,  EOBOCK  A.***,  GRAF  HHF.** 

*  University  of  Marty  land,  College  Park,  M2),  US 
**Max  Planck  Institute  for  Meteorology,  Hamburg,  Qermani/ 

***2lutgers  University,  New  Hrunsu/ick,  NJ,  US 
(First  received  05  February  1998;  accepted  for  presentation  during  IAS-4) 

We  developed  a  zonal  mean,  monthly  mean  data  set  of  stratospheric  aerosol  radiative 
characteristics  for  two  years  after  the  Lit.  Pinatubo  eruption.  To  calculate  the  aerosol 
parameters  for  the  entire  radiative  spectrum,  we  combined  SAGE  II  aerosol  extinctions  for 
1.02  microns,  provided  by  Larry  Thomason,  and  CLAES/ISAMS  retrieved  effective  radii 
provided  by  Don  Grainger.  This  is  the  first  global  data  set  with  vertically  dependent  effective 
radius.  Using  this  data  we  calculated  aerosol  radiative  forcing  and  climate  response  with 
ECHAM-4  general  circulation  model.  We  found  more  small  aerosol  particles  above  the  10  mb 
than  expected  for  the  first  year  after  the  eruption.  The  solar  NIR  heating  appears  to  be  more 
significant  than  it  was  found  previously  especially  at  the  top  of  the  aerosol  layer,  because  small 
particles  are  relatively  more  absorbing.  Ozone  depletion  and  the  QBO  significantly  modify  the 
observed  stratospheric  temperatures.  The  changes  in  stratospheric  temperature  and  dynamics 
force  the  tropospheric  circulation  from  the  top.  The  tropospheric  dynamic  response  produces 
a  significant  portion  of  the  climate  variation  especially  in  the  winter.  This  dynamic  response  is 
sensitive  to  the  stratospheric  heating  and  sea  surface  temperature. 
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OPTICAL  PROPERTIES  OF  NON-SPHERICAL  AEROSOL  PARTICLES  IN 
RANDOM  ORIENTATIONS 
SUTHERLAND  R.A.,  KLETT  J.D. 

US  Jrmif  Jlesearch  Caboratorif,  Atmospheric  Effects  Branch,  White  Sands  Missile  2lange,  New  Mexico,  USJ 
(First  received  02  March  1998;  accepted  for  presentation  during  IAS-4) 

Several  approximate  methods  for  modeling  the  electromagnetic  (em)  scattering  and 
extinction  properties  of  non-spherical  aerosol  particles  are  presented  and  applied  to  the 
practical  problem  of  modeling  the  composite  properties  of  ensembles  of  random  orientations. 
The  random  orientation  distributions  are  themselves  modeled  using  semi -empirical  methods 
approximating  the  effects  of  atmospheric  turbulence.  Although  some  of  the  methods  are 
applicable  to  arbitrary  shapes  we  confine  our  attention  to  homogeneous  cylinders,  discs,  and 
spheres  for  which  there  are  some  exact  solutions  available  for  comparison.  Methods  include  the 
classical  approaches  such  as  the  Ravleigh-Gans  (RG),  Anomalous  Diffraction  (AD),  Wentzel- 
Kramers-Brillouin  (WKB)  methods' (  Klett&  Sutherland,  1992;  Lopatin  &  Shepelevich,  1995), 
and  various  exact  and  approximate  solutions  in  the  "IPHASE"  collection  of  Evans  (1996). 

Most  of  the  methods  include  the  full  vector  (polarimetric)  propagation  and  include 
extinction,  absorption,  and  scattering  in  all  directions  denoted  as  the  differential  cross-section, 
the  equivalent  of  the  classical  phase  function  used  in  optics.  The  particle  orientation  model  is 
based  upon  semi -empirical  relationships  valid  for  the  inertial  subrange  of  turbulence  often  used 
to  approximate  the  real  atmosphere.  Results  for  thin  cylinders  show  a  tendency  for  particles  to 
orient  in  the  stable  fall  mode  (long  axis  horizontal)  for  low  levels  of  turbulence  as  long  as  the 
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particle  lengths  are  on  the  order  of  the  inner  scale  (ie.  a  few  millimeters),  otherwise  the  more 
usual  uniform  random  approximation  applies.  The  paper  reaffirms  our  earlier  assessment  of  the 
WKB  method  which  offers  a  viable  alternative  to  the  more  widely  used  RG  and  AD 
approximations  and  provides  a  significant  improvement  in  accuracy  with  only  a  slight  increase 
in  mathematical  complexity. 
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GENERATION  OF  AEROSOLS  BY  THE  ELECTRICAL  EXPLOSION  OF  WIRES  AT 

REDUCED  AIR  PRESSURES 
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*Higk  Current  Electronics  Institute,  Totnsk,  Russia 
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( First  received  10  January  1998;  in  final  form  5/2/98 ,  accepted  for  presentation  during  IAS-4) 

The  exploding  wire  method  of  particle  production,  allows  us  to  model  the  high  speed 
formation  of  aerosols  because  of  the  fast  heating  and  evaporation  rates  inherent  to  this 
technique.  The  method  is  also  of  interest  from  the  viewpoint  of  controlling  the  production  of 
aerosols  of  a  particular  material  with  a  specific  particle  size  distribution  at  a  specific  efficiency. 

The  electrical  explosion  of  iron,  aluminum,  titanium,  and  copper  wire  has  been  investigated 
in  air  at  pressures  of  from  0.01  to  1  atm.  In  these  experiments  the  energy  density  introduced 
into  the  material,  w,  normalized  to  the  sublimation  energy  of  the  material,  s,  and  the  heating 
rate  were  controlled.  Particle  and  agglomerate  sizes  were  determined  using  transmission 
electron  microscopy  and  laser  scattering  methods.  The  specific  surface  of  the  powder  was 
measured  by  low-temperature  adsorption.  The  phase  composition  was  determined  by  X-ray 
diffraction. 

The  specific  energy  introduced  into  a  material,  w/s,  the  pressure  (density)  of  the 
surrounding  medium,  and  the  exothermic  effect  due  to  oxidation  reactions  are  controlling 
parameters  in  particle 
formation. 

Increasing  the  energy  density  increases  the  internal  energy  of  the  material,  the  expansion 
velocity  and  the  number  of  condensation  centers,  while  the  final  particle  size  decreases.  With  an 
exothermic  oxidation  reaction,  the  optimum  energy  density  can  be  less  than  the  sublimation 
energy  of  the  material.  As  a  result,  metal  oxides  are  formed.  As  the  density  of  the 
surrounding  medium  is  increased,  the  particle  size  decreases  because  of  an  increase  in  the 
frequency  of  collisions  and  more  rapid  cooling  of  the  particles. 

Electrical  explosions  of  wires,  at  reduced  air  pressures,  allows  for  the  production  of  ultra- 
fine  powders  of  oxides  of  various  metals  with  particle  sizes  of  less  than  50  nm.  The  method  is 
environmentally  safe  and  does  not  require  excess  energy  expenditures.  The  electrical  explosion 
of  wire  at  reduced  pressure  allows  for  new  possibilities  in  the  production  ultra-fine  powders. 
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BALLOON  -  BORNE  STUDIES  OF  AEROSOL  OPTICAL  PROPERTIES  OF  FREE 
ATMOSPHERE  AT  ALTITUDES  UP  TO  30  KM  IN  VISIBLE  AND  NEAR  IR 

SPECTRAL  RANGES 

LOBANOVA  G.I.,  MIRSOEVA  L.A.,  POPOV  CM. 

dll-  Russian  scientific  centre  "SGJ named  after  SJ. Vavilov" ;  Birjevaga  linia,  12,  St-Retersburg ,  Russia. 
(First  received  18  November  1997;  accepted  09.02.98  for  presentation  during  IAS-4) 

During  long  period  the  balloon-borne  experiments  were  fulfilled  by  SOI  to  measure  spectral 
radiances  of  cloudless  day  sky  at  altitudes  up  to  the  30  km  and  in  the  spectral  region  0.4-3. 2 
mcm.  The  authors  made  also  the  balloon-borne  investigations  of  radiance  phase  functions  for 
day  sky  [1]  and  atmospheric  transparency  [2].  These  studies  allowed  to  get  the  information 
about  altitudial  and  spectral  dependencies  of  aerosol  scattering  factor  in  free  atmosphere. 
Measuring  instruments  (grating  spectrometers  with  tracking  system)  were  calibrated  absolutely 
in  units  of  spectral  radiance.  The  experiments  were  carried  out  in  middle  latitude  region  of 
Russia  in  summer.  The  measured  values  of  altitude  and  spectral  dependencies  of  atmospheric 
aerosol  scattering  factor  were  compared  with  literature  data. 

References: 

1.  Reshetnikova  I.S.,  Fedorova  E.O.,  Izv.  AN  SSSR,  FAO,  1978.  A  .14.-  Nil. 

2.  Kiseleva  M.S.,  Neporent  B.S.,  Fedorova  E.O.,  Izv.  AN  SSSR,  FAO,  1967.-  V  .3.  N  6. 
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METHODS  AND  COMPUTATION  CODES  FOR  CALCULATION  OF 
BACKGROUND  OBJECT  RADIANCES  WITH  ACCOUNT  OF  AEROSOL 

SCATTERING 

GRIPOSTS.fi.,  MIRSOEVA  L.A.,  POPOV  O.I.,  SEMENOVA  V.I.,  VESELOV  D.P., 

LOBANOVA  G.I. 

dll-Russian  scientific  center  "S07 nahted  after  S J .VaaUotr  ; 

Birjecraifa  linia,  12,  St-Retersburg,  Russia . 

(First  received  18  November  1997;  accepted  09.02.98 for  presentation  during  IAS-4) 


In  SOI  during  some  years  the  methods  and  computation  codes  for  calculation  of  radiative 
characteristics  of  the  system  the  Earth-atmosphere  were  developed  in  ultra  violet,  visible  and 
infrared  spectral  ranges.  The  code  was  developed  to  calculate  background  radiances  with  an 
approach  of  single  scattering  of  solar  radiation  for  different  combination  of  aerosol  models  and 
wide  range  of  illumination  and  observation  conditions  in  the  spectral  interval  1...3.0  mcm  with 
spectral  resolution  0.025  mcm.  The  software  operates  with  data  base  including  altitude  (up  to 
1 00  km  with  a  step  1  km)  and  spectral  profiles  of  aerosol  attenuation  and  scattering  factors  for 
nearground,  tropospheric,  stratospheric  and  mesospheric  aerosols  in  different  regions.  The 
software  uses  C-language  and  operational  systems  Windows  3.1,  Windows  95,  Windows  NT. 
The  requirements  to  hardware  are  following:  processor  486-DX2-  66,  operative  memory  >4 
Mb,  the  data  base  storage  of  hard  disk  -  10  Mb. 
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ALTITUDINAL  AND  SPECTRAL  PROFILES  OF  ATMOSPHERIC  AEROSOL 
EXTINCTION  IN  0.4-12.0  |lM  REGION:  STRATOSPHERIC  BALLOON 

EXPERIMENTS 

KISELEVA  M.,  RESHETNIKQYA  I.,  KAZBANOV  Yf. 

S.  7.  Vavilov  State  Ofttical  Institute,  Biyjewaifa  12,  19903 9,  St .  -iPeterburg,  Russia 
( First  received  10  January  1998;  accepted  for  presentation  during  IAS-4) 

Spectral  atmospheric  transmittance  in  the  region  0.4-12.0  pm  based  on  balloon  experiments 
has  been  analysed  and  generalized.  These  experiments  have  been  carried  out  up  to  35  km  height 
by  authors  of  this  report  during  of  last  ten-twelve  years  in  different  geographical  regions 
(Russian,  Kazakhstan  ,  France)  and  different  periods  of  volcanic  activity.  Altitudinal  and 
spectral  dependencies  of  atmospheric  aerosol  extinction  in  region  of  two  atmospheric  windows 
(0.4-0. 8  pm  and  8.0-12.0  pm)  was  considered.  The  influence  of  volcanic  activity  on  atmospheric 
aerosol  extinction  spectra  was  noted.  The  approximate  method  of  effective  aerosol  parameters 
and  concentrations  of  aerosols  has  been  developed.  This  method  was  used  for  the 
approximation  of  effective  radius  and  concentrations  of  atmospheric  aerosol  particles.  The 
comparison  of  data  obtained  in  this  work  with  modem  publication  ones  was  carried  out.  The 
influence  of  volcanic  stratospheric  aerosols  on  the  stratospheric  ozone  concentration  was 
discussed.  The  anticorrelation  dependence  ozone  concentration  versus  aerosol  extinction  for 
level  of  H  =  20  km  was  discovered. 

1214. 

THE  IMPACT  OF  AEROSOLS  ON  SOLAR  UV  ACTINIC  FLUX  AND 
PHOTOLYSIS  RATES 

STENCHIKOV  6.,  DICKERSON  R.,  KONDRASUNTA  5.,  PARK  R. 

University  of  Maryland,  College  Park 
(First  received  04  February  1998;  accepted  for  presentation  during  IAS-4) 

A  high  mixing  ratio  of  photochemically  produced  ground  level  ozone  (photochemical  smog) 
is  the  most  typical  characteristic  of  air  pollution  in  highly  populated  urban  regions.  At  the 
same  time,  the  optical  depth  of  fine  aerosol  particles  on  smoggy  days  can  reach  2  in  the  near 
UV  spectral  bands.  Sulfate  and  some  organic  aerosol  particles  scatter  solar  radiation  back  into 
space  and  cool  the  surface,  but  can  increase  the  UV  actinic  flux,  which  is  proportional  to 
photon  number-density  in  the  atmosphere.  This  means  that  with  the  same  number  of  photons 
arriving  at  the  top  of  the  boundary  layer,  aerosols  simultaneously  increase  the  number  of 
reflected  photons  and  the  number  of  photons  in  the  boundary  layer. 

Observations  and  theoretical  calculations  with  MIE  code  and  Discrete  Ordinate  radiative 
transport  (DISORT)  model  based  on  observed  aerosol  size-number  distributions  show  that 
UV-scattering  particles  in  the  boundary  layer  accelerate  photochemical  reactions  and  ozone 
production,  but  UV-absorbing  aerosols,  such  as  mineral  dust  and  soot,  inhibit  photochemical 
processes. 
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ON  INFLUENCE  OF  ATMOSPHERIC  AEROSOL  OPTICAL  PROPERTIES  ON 
RADIANCE  CHARACTERISTICS  OF  THE  EARTH  IN  NEAR  IR  SPECTRAL 
RANGE  AT  OBSERVING  FROM  SPACE. 

VESELOV  D.P.,  LOBANOVA  ELL,  MIRSOEVA  L.A.,  POPOV  O.I.,  SEMENOVA  V.L 

dll- Russian  scientific  centre  "SG7  named  after  S  J .Vaoilov  ;  fiir/etraya  Linia,  72,  St-Retersburg ,  Russia. 
(First  received  18  November  1997;  accepted  09.02.98 for  presentation  during  IAS-4) 

The  method  and  software  are  developed  to  calculate  radiative  characteristics  of  the  system 
the  Earth-  Atmosphere  due  to  reflection  by  underlying  surface  and  singly  scattering  by 
atmosphere  of  sun  radiation  in  the  spectral  range  1-3.0  mcm  at  observing  from  space.  The 
software  uses  the  data-base  of  optical  characteristics  of  earth  surface,  tropospheric  clouds  and 
atmosphere.  A  special  attention  was  paid  to  atmospheric  aerosol  which  is  the  most  changeable 
components  of  atmosphere.  In  calculations  the  different  combinations  of  models  for 
nearground,  atmospheric,  stratospheric  and  mesospheric  aerosols  were  used.  The  choice  of 
aerosol  models  is  found  to  control  substantially  a  radiance  level  of  the  system  the  Earth- 
atmosphere. 


COLLECTION  OF  EMISSION  FROM  OSCILLATING  DIPOLES  INSIDE  AN 
ILLUMINATED  MICROSPHERE:  ANALYTICAL  INTEGRATION  OVER  A 

CIRCULAR  APERTURE 
PENDLETON  J.D.,  HILL  5.C. 

US  drmy  Research  Laboratory  UlTTN:  dMSRL-JS-  € £ 

2200  Rounder  Milt  Road,  Jddfiki,  Maryland  20723-  7797;  dftendlet@arl  .mil  skill®  ad  mil 
( First  received  29  January  1998;  accepted  for  presentation  during  IAS -4) 

We  describe  a  method  for  analytically  integrating,  over  a  circular  aperture,  the  emission 
from  an  illuminated  microsphere  containing  a  uniform  distribution  of  molecules.  Each  molecule 
is  modeled  as  an  oscillating  dipole  with  polarizability  proportional  to  the  internal  (Mie)  electric 
field  at  its  location.  The  model  is  useful  for  investigating  fluorescence,  Raman,  or  other 
emission  from  excited  molecules  inside  of  small  spherical  droplets. 
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Dear  COLLEAGUES, 

Russian  Aerosol  Society  invites  you  to  collaboration. 

Scientists,  engineers,  lawyers,  biologists,  medical  men,  ecologists,  professors,  managers  are 
joined  by  RAS  -  all  those  for  whom  the  development  of  aerosol  science  is  of  great  interest, 
who  makes  efforts  to  develop  clean  technologies,  filter  industry,  to  investigate  space  debris, 
transport  of  radioactive  aerosols,  to  use  aerosol  technology  for  yielding  new  materials, 
substances  in  aerosol  package  etc.  From  its  first  steps  RAS  has  had  rank  of  international 
institution.  Citizens  of  Russia,  the  USA,  some  states  of  the  former  Soviet  Union  (Tadjikistan, 
Ukraine,  Belarus,  Baltic  states  etc.).  This  book  devoted  to  The  4-nd  INTERNATIONAL 
AEROSOL  SYMPOSIUM  Sankt  Petersburgh  06.07.98-09.07.98  Thus  you  will  information 
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THERMODYNAMIC  INVESTIGATION  OF  THE  ALTERNATIVE 
FREONS  R-122  AND  R-122A 

YARUSHCHERKO  R.M.,DRUZHININA  A.L,PA5HCHERKQ  L.L. 

Theymocheftiical  Caboratortf ,  2)efiayt>nmt  of  Chemistry,  Moscow  State  University,  f  79899  Moscow,  Jlussia . 
(First  receive  31  December  1998,  accepted  for  presentation  during  IAS-4) 

Keywords:  Freons,  Thermodynamics,  vapour  pressure,  heat  capacity. 

This  work  was  carried  out  under  the  program  of  the  complex  investigation  of  the 
alternative  Freons  by  experimental  and  estimation  methods  in  the  wide  temperature  range  from 
helium  up  to  critical  temperatures.  The  hydrogen  containing  Freons  CF2CICHCI2  (R-122)  and 
CFCI2CHFCI  (R-122a)  are  used  as  solvents  and  starting  materials  for  fluoroorganic  synthesis 
instead  of  environmentally  unacceptable  chlorofluoroethane  CFCI2CF2CI  (R-113),  that  destroys 
ozone  layer  in  the  stratosphere.  The  literature  data  on  the  thermodynamic  properties  of  the 
hydrogen  containing  Freons  are  scarce  and  need  to  be  refined. 

The  next  properties  of  Freons  were  studied  by  experimental  methods: 

-  the  low-temperature  heat  capacities,  the  temperatures,  the  enthalpies  and  entropies  of  the 
phase  transitions, 

-  the  saturated  vapour  pressures  and  the  enthalpies  of  vaporization  over  the  moderate 
("atmospheric")  range  of  pressure. 

-  the  densities  of  liquids  at  the  room  temperatures, 

-  IK  and  KP  spectra  of  the  molecules  [1]. 

The  experimental  data  were  used  as  a  basis  for  estimation  of  the  set  of  properties  in  wide 
temperature  range  using  the  Clausius-Clapeyron  equation  and  the  corresponding  states  law. 

The  heat  capacities  were  measured  by  adiabatic  calorimetry.  The  apparatus  consists  of  the 
automatic  vacuum  calorimeter,  data  acquisition  and  control  system,  and  PC.  The  volume  of  the 
substance  under  study  is  about  1  cm3.  The  temperature  of  the  calorimeter  is  measured  with  the 
accuracy  ±  0.0 1°K  by  rhodium-iron  resistance  thermometer  [2].  The  heat  capacities  were 
measured  over  the  temperature  range  from  5°K  to  325°K  with  mean  accuracy  ±  0.2  percent.  It 
was  found  that  both  Freons  were  in  the  forms  of  glasses,  supercooled  liquids,  partially 
crystalline,  and  liquid  states.  For  the  first  time,  the  melting  temperatures  of  these  Freons  have 
been  determined.  The  thermodynamic  functions  {S°(T)-S°(0)},  {H°(T)-H°(0)}  and  {G°(T)-H° 
(T)}  have  been  estimated  at  T  =  298.I5°K.  The  contributions  to  the  residual  entropies  at  T  =  0 
caused  by  disorder  of  configurational  and  conformational  nature  have  been  found  on  the  basis 
of  calorimetric  and  spectroscopic  data  for  the  both  Freons.  The  values  S°(298.15°K)  for  the  R- 
122a  determined  by  both  methods  are  agreed  in  the  error  limits,  that  showed  their  reliability. 

The  saturated  vapour  pressures  in  dependence  of  temperature  were  determined  by 
comparative  ebulliometric  technique  over  the  pressure  range  from  11  kPa  to  102  kPa.  The 
apparatus  consists  of  a  differential  ebulliometer  and  the  manometric  system  [3].  The 
temperature  of  the  (liquid  +  vapour)  equilibrium  was  measured  by  means  of  platinum  resistance 
thermometer  at  20  fixed  pressures  maintained  automatically  by  means  of  a  mercury-contact 
manometer.  The  values  of  the  fixed  pressures  were  obtained  by  calibration  of  the  manometer 
with  standard  substances  (water  and  decane)  for  which  the  vapour  pressures  are  well  known. 
The  accuracy  of  the  temperature  and  pressure  measurements  (±<0.01  °K  and  ±<2<6  Pa)  keeps 
pace  with  the  present-day  advances.  The  values-(pT)  were  treated  by  least-square  method 
(LSM)  using  orthogonal  functions.  The  next  equations  were  obtained: 

ln(p)  =  A  +  B/T  +  Cln(T)  +  DT,  (1) 
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AvH  =  R(-B+CT+DT2)  AZ  ±  {s(AvH)+A(AZ)AvH},  (2) 

A  C,  =  C;  -  C„  (liq)=  R(C+2DT)±{s(  C,  )} ,  (3) 

where  AZ  is  the  difference  of  the  compression  factors  of  gas  and  liquid  (the  value  AZ  takes  into 
account  vapour  deviation  from  ideality).  Equations  (l)-(3)  were  employed  for  calculation  of  the 
normal  boiling  temperatures  Tn.b.,  enthalpies  of  vaporization  at  T  =  298.15°K  and  Tn.b.,  and 
the  differences  A  Cp . 

If  it  was  possible,  the  enthalpies  of  vaporization  were  determined  by  both  calorimetric  and 
estimation  methods  with  the  accuracy  ±(<0.5  and  <1.5)  percent,  respectively.  The  values  AvH 
found  by  two  independent  methods  agree  within  error  limits,  which  proves  their  reliability.  The 
ACp  differences  are  negative  in  agreement  with  the  physical  meaning  of  these  values. 

Experimental  data  of  Freons  were  used  for  estimation  of  the  saturation  vapour  pressure  for 
the  whole  temperature  ranges  of  liquid  phases.  To  extrapolate  safely  the  pT-values  towards  the 
triple  point,  they  were  treated  simultaneously  with  the  low  temperature  differences 
A  Cp  =  C°  -  Cp  (liq)  found  by  spectroscopic  and  calorimetric  methods: 

ln{p  /p(m)}  =  A  +  B/T  +  Cln(T  )  +  DT  (4) 

A  Cp  /2R  =  {  C;  -  Cp  (liq)}  /2R  =  C/2  +DT 

where  p(m)  is  the  mean  pressure  within  the  range  of  pT-data.  The  errors  of  extrapolation  in  the 
temperature  interval  Text<100°K  are  within  (1  to  10)  percent.  The  correlation  of  the  vapour 
pressure  and  densities  of  liquids  according  to  the  corresponding  state  law  (CSL)  allowed  us  to 
estimate  the  critical  parameters  Tc,  Pc,  and  Vc  and  to  extrapolate  pT-values  to  critical  region 
with  uncertainties  (from  1  to  5)  percent.  The  critical  parameters  can  be  used  for  estimation  of 
many  thermodynamic  properties  by  the  (CSL). 

The  thermodynamic  properties  of  Freons  and  their  fluorinated  and  hydrogen-  substituted 
analogues  were  analyzed  depending  on  the  some  structural  parameters  of  the  liquid  phase.  The 
conclusion  was  drawn  that  the  values  AVH,  Tn.b.,  and  Tc  vary  regularly  in  accordance  with  the 
dipole  moments  and  the  coefficients  of  molecular  packing,  that  is,  the  parameters  determining 
the  intermolecular  interaction  energy  and  short-range  order  in  the  liquid  phase,  which  proves 
consistence  and  reliability  of  the  considered  thermodynamic  data  in  the  series  of  halogenated 
ethanes. 
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VARIABILITY  FACTORS  OF  AEROSOLS  AND  AEROIONS  IN  POLAR 
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( First  received  01  February  1998;  accepted  for  presentation  during  IAS-4 ) 

1.  The  complex  regular  measurements  of  the  aerosol  dispersity  and  air  ion  spectra  mobility 
were  proceed  in  the  Western  (Franz-Joseph  Archipelago,  Zigler  Island,  March  -  April  1994), 
Central  (Laptev  Sea,  summer  1995)  and  Eastern  (Wrangel  Island,  March  -  April  1985)  Arctic 
and  the  Antarctic  (Molodezhnaya  station,  January-May  1983).  Aerosol  size  range  is  from 
0.004  to  10  (m,  as  well  as  aeroion  mobility  from  0.00032  to  5  cm2  /  V.  s. 

2.  In  contrast  with  the  Antarctic,  the  Arctic  atmosphere  is  distinguished  high 
concentrations  of  small  size  particles  (D<0.1  (m).  But  in  contrast  with  ecological  satisfactory 
little  cities  at  the  Central  Russia  (  Zvenigorod,  Obninsk)  the  Arctic  air  is  much  cleaner, 
although  the  counting  N  and  mass  M  concentration  of  the  particles  D>  0.5  (m  turn  out  to  be 
equal:  N  =  4  -  8  cnr3,  M  =  30  -  50  (g/  m3.  For  reference:  at  the  surface  air  of  arid  zones  N 
=  20-100  cm-3,  M  =  100-  300  (g  /  m3  [I]. 

3.  The  size  spectra  of  the  polar  aerosols  above  a  snow  surface  is  conservative  with 
regard  to  the  changes  in  relative  humidity,  solar  and  gamma-beta  radiation  and  wind  direction 
variations.  The  moderate  and  strong  wind  (U  =  8  -  30  m/s)  stimulates  a  concentration  growth 
for  coarse  (D  =  0,5-1  (m)  and  large  (  D>  3  (m)  particles.  Fine  particles  (D<0.1  (m)  are 
conservative  to  wind  speed  but  the  strong  frost  (T  =  -20. ..-35  °C)  stimulates  a  increasing  its 
concentration. 

4.  Practicallv  independently  from  the  weather  situation  and  local  time  the  size  modes  of  D  = 
0.025,  0.15  and  1.5  (m  are  well-pronounced.  Only  at  the  strongly  cooled  and  windless  air  one 
more  mode  appears  between  D  =  0.5  and  0.9  (m.  It  is  important  to  note  that  in  the  generalized 
size  spectra  of  aerosols  measured  at  the  high-latitudinal  Canadian  Observatory  Alert,  the 
Moscow'  suburb  and  Tadjikistan  semi-deserts  there  are  also  present  modes  in  the  size  area  D  = 
0.01, 0.1  and  2-3  (m  [2].  This  allows  us  to  speak  about  a  possible  similarity  in  the  mechanisms  of 
the  formation  and  evolution  of  polar  and  continental  aerosols  in  spite  of  significant  differences 
in  the  character  of  the  underlying  surface:  the  continual  snow  cover  in  the  Arctic,  vegetation 
cover  on  the  soils  in  middle  latitudes,  eroding  soils  on  the  arid  zones. 

5.  The  previous  conclusion  is  made  more  convincing  by  the  results  of  the  measured  relative 
spectral  variations  F(D)  =  MSD(D)/N(D),  where  MSD  (D)  is  the  mean  square  deviation  of  the 
aerosol  concentration  from  the  mean  value  N(D).  So,  the  function  F(D)  depends  very  little  on 
the  wind  direction.  Thus,  in  most  continental  regions  the  aerosol  concentration  for  cumulative 
fraction  D  =  0.1 -0.3  (m  fluctuates  very  little  but  for  the  very  fine  and  very  coarse  continental 
aerosols  the  concentration  fluctuations  are  about  an  order  of  magnitude  larger  [  2,  3  ]. 
However,  for  the  spring  Arctic  at  weak  winds  (less  than  5  m/s)  the  variability  function  F(D)  for 
coarse  particles  are  also  small.  This  provides  some  key  to  the  understanding  the  possible 
general  mechanism  of  the  polar-born  aerosol  formation  -  wind  erosion  of  the  snow  cover  and 
gas-aerosol  conversion  in  very  cold  air. 

6.  As  the  exist  presentations  [  4  ]  possible  to  identify  three  mobility  groups  of  polar  ions: 
heavy  0.00032  -  0.001 ,  intermediate  0.  02  -  0.2  and  light  0.5  -  2.5  cm2  /  V.s.  Correlation  between 
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concentrations  of  ions  within  the  groups  approximately  such,  either  as  for  continents.  In 
general  event  concentrations  of  negative  and  positive  aeroions  approximately  correspond  to  the 
quasineutral  atmosphere  model.  The  main  factors  of  variability  in  the  concentration  of 
aeroions  are  air  temperature,  wind  speed  and  intensity  of  inversions  above  snow  surface. 
Probably,  it  is  the  increase  in  wind  speed  that  stimulates  the  known  effect  of  contact 
electrization  of  aerosol  particles  at  collisions  with  each  other  and  the  snow  surface  with  the 
shift  of  the  equilibrium  toward  negative  charges.  The  largest  effect  on  heavy  aeroions  is 
produced  by  stratification  of  the  surface  troposphere  layer  at  anticyclones. 
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AIRBORNE  DEVICES  FOR  STUDY  OF  SUPERFINE  ATMOSPHERIC 

AEROSOLS 
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Set  of  portable  instruments  for  functioning  in  the  car  and  aircraft  laboratories  for  complex 
and  operative  studying  the  characteristics  of  superfine  aerosols  of  natural  and  manmade  origins 
is  considered.  The  electrical  aerosol  analyser  DAES-3,  thermo-diffusion  spectrometer  of  nuclei 
condensation  Omega-3  and  portable  sampler  PAS-3  allows  to  get  information  on  concentration 
and  dispersity,  as  well  as  on  hygroscopic,  electrical  and  chemical  characteristics  of  aerosol 
particles  by  diameter  from  0,003  to  10  (m.  Total  weight  of  set  is  15  kg,  power  consumption  is 
100  w  from  network  220/110  V  or  +27  V.  Commercial  analogues  of  instruments  unknown. 

Separate  instruments  and  set  itself  were  used  in  the  aerosol  car  -  laboratory  for  control  of 
toxic  dust  emissions  from  the  Owens  Lake  dry  bed  (USA,  East  California,  Owens  Valley, 
springtime  1993,  international  project  LODE  [1-3]),  stationary  polar  station  for  study  of 
background  aerosols  (Zigler  Island,  Franz-Joseph  Archipelago,  springtime  1994,  russian- 
austrian  project  Polar  Spring  [4]),  airborne  laboratory  for  studying  a  long-distant 
transportation  of  dust  from  the  Kalmykia  deserts  (summer  1996  and  1997)  and  others  [5]. 

The  portable  electric  aerosol  analyser  DAES-3. 

Principle  of  action:  the  functional  unipolar  charging  the  aerosol  particles  by  small  aeroions, 
charged  particle  selection  and  ion  current  measurement.  Recommended  for  the  concentration 
and  size  spectrum  measurement  of  finely  divided  aerosols,  as  well  as  for  control  of  weakly  dusty 
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atmosphere  and  clear  rooms  of  purity  classes  100  and  1  000. 

Measured  interval  by  the  diameter  D  =  0,003  -  1  (m  in  1 1  dimensioned  gradations.  High 
level  of  the  measured  concentration  of  particles  with  sizes  less  D  =  0,1  (m  is  consist  N  =  7.1 07 
1/cm3.  Resulting  measurement  error  of  concentration  and  size  in  interval  D  =  0,01-0,5  (m  does 
not  exceed  40  and  30%,  respectively.  Volume  sampling  flow  is  100  -  250  cm3/s,  linear  sampling 
speed  is  10  m/s.  Weight  of  the  remote  gauge  up  to  7  kg.  Power  consumption  +  27  V,  0.7  A. 
Removing  of  sensor  not  less  than  25  m. 

In  contrast  with  the  famous  electrical  analyser  model  3030  (Thermo  -  Systems  Inc.,  USA)  given 
instrument  has  the  tenfold  lower  mass  and  power  consumption,  as  well  as  more  high  sensitivity. 
2.  Portable  aerosol  sampler  PAS-3. 

Is  kept  a  rotary  high  pressure  pump,  controller  and  electric  power  supply  220/1 10/+ 12  V, 
anemometer,  barbell  by  the  length  1  m,  removable  fiber  and  nucleapore  filters,  two  cascade 
impactor  for  large  particles  (d>2  micrometer).  Recommended  for  continuos  sampling  of 
aerosols  by  sizes  from  0,01  to  20  (m  for  an  evaluation  of  mass  concentration  and  dispersity  as 
well  as  microelement,  radionuclide  and  PAH  -  analysis. 

Volume  sampling  flow  is  1000  cm3/s.  Efficiency  of  precipitating  of  particles  by  sizes  D  =  0,01 
-  10  (m  upon  substrates  more  then  90  %.  Total  sampling  error  does  not  exceed  15%.  Power 
consumption  220/110/+12  V,  1.7  A.  Removing  of  sensor  not  less  than  25  m.  Total  weight  of 
sampler  up  to  6  kg. 

Condensation  activity  aerosol  spectrometer  OMEGA-3. 

Principles  of  action  is  the  flow  condensation  rising  of  nuclei  within  the  thermo-diffusion 
chamber  and  automatic  sizing  of  water  droplets  by  photoelectric  counter.  Supersaturation 
interval  over  a  water  0.01-1%.  An  interval  of  measurement  from  of  droplet  sizes  D  =  3  -  200  (m 
on  8  size  gradation.  The  concentration  and  size  measurement  error  does  not  exceed  30  and 
40%,  accordingly.  Optical  accounting  volume  is  equal  1  mm3.  Linear  speed  of  sampling  is  6  m/s. 
Lighter  is  laser  diode,  wave  length  0,85  (m.  Weight  of  the  remote  sensor  5  kg.  Power 
consumption  +  27  V,  0,5  A. 

All  remote  sensors  runnable  at  the  air  temperature  0-40  °C,  pressure  70  -100  kPa,  relative 
humidity  up  90%,  as  well  as  under  the  linear  vibration  and  shock  10  g  and  15  g,  jolting 
(bumpiness)  4g  during  one  hour. 
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( First  received  01  February  1998;  accepted  for  presentation  during  I  ASA) 

Main  source  of  air  contamination  on  terrain,  removed  from  the  desert,  is  wind  erosion  of 
loess  similar  soil.  These  soil  most  often  folded  by  sedimentary  rocks  and  so  their  distinguishes 
good  dispersivity  and  high  contents  of  different  salts.  Corresponding  dust  emission  can  be 
initiated  by  the  moderate  wind  (mean  speed  7-12  m/s)  within  many  hours.  In  total  even  the 
moderate  flows  of  dust  materials  possible  to  watch  a  significant  contamination  an  atmosphere 
after  removing  from  the  dust  source  of  the  order  hundred  km  [1]. 

Situation  is  aggravated,  when  wind  erosion  of  dry  and  drying  large  pools  is  occurs.  Aerosol 
products  of  similar  emissions  are  characterized  by  the  high  dispersity,  condensation  activity, 
electrization  and  significant  contents  of  toxic  substances  [2,  3].  In  the  available  literature 
practically  are  absent  quantitative  data  about  kinetics  of  aerosol  particle  concentration  and 
size  spectra  during  a  transportation  of  the  dust  cloud  and  stream.  Accordingly  were  unclearly 
an  possibilitv  of  theoretical  description  on  evolution  and  forecasting  of  similar  dust  emissions. 

In  the  report  are  analyzed  results  of  the  stationary,  car  and  airplane  measurements  of 
dust  particle  spectrum  and  concentrations,  optical  depth  and  atmospheric  electrical  field  along 
dust  stream  on  distance  to  1 50  km  from  the  erosion  center.  Investigations  were  conducted  in 
the  Owens  Valley,  East  California,  USA  within  the  framework  of  the  international  project 
LODE-1993,  as  well  as  in  1994  -1997  at  deserts  near  Aral  Sea,  Kasakhstan  and  Kalmykia, 
Russia  [1].  Areas  of  an  wind  erosion  at  dust  source  is  60  -  80  km2.  Averaged  dust  storm  at 
these  regions  lasted  approximately  3  hours,  generating  into  atmosphere  from  10000  to  50000 
ton  finely  divided  dust  [4]. 

Optical  transparency  of  atmosphere  were  measured  in  the  wavelengths  (  =  0.45  -  0.65 
(m  by  means  of  the  photometer  "Sirius-2"  with  Se  -  photosensor.  Electric  aerosol  analyzer 
DAES-2  was  used  for  the  concentration  and  size  spectrum  measurement  of  dust  particles  by 
the  diameter  from  0,0032  to  1  (m.  Battery  -operated  rotary  fluxmeter  was  used  for  the 
measurement  of  electrical  field  tension  in  atmosphere  in  vicinity  of  dust  stream.  Possible  note 
the  following  interesting  results  of  experiments.: 

On  removal  X  =  2  -  3  km  from  the  dust  source  an  atmospheric  electrical  field  E 
achieves  values  +400  -  800  V/cm,  exceeding  the  corona  threshold  for  sharpened  objects  on 
land  surfaces  (people,  bestial,  trees,  shrubs,  antenna  and  the  like).  On  removal  8  -  15  km  field 
E  decreased  before  the  zero  and  changed  a  sign.  Negative  field  value  also  has  a  maximum  E  = 
100  -  200  V/cm  on  X  =  30  -  80  km.  Hereinafter  removals  X  =  120  -  150  km  field  falls  to 
background  value  E  =  +(0.1  -  0.2)  V/cm; 

On  removals  from  the  dust  source  X  =  30  -  40  km  spectrums  of  dust  are  powerfully 
enriched  (by  factors  of  20  -  100)  by  dust  particles  of  respirable  size  fractions  (D>0,5  (m). 

Very  high  concentration  of  superfine  dust  particles  (  D<0.1  (m)  distinguishes  the  dust  from 
the  bottom  dry  pools  from  sandy  desert.  So  be  basis  to  suppose  that  for  the  appearance  at 
atmosphere  the  superfine  aerosols  of  the  mineral,  saline  and  biological  nature  can  be 
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responsible  not  extensive  sandy  deserts,  but  arid  wind  -  erosion  provinces  with  loess  -  similar 
soil  (Central  and  Middle  -  West  Asia,  China,  Caspian  Sea  shore,  the  South  -  East  states  of 
USA  and  others); 

After  removals  greater  X  =  30  -  40  km  a  spectrum  of  speck  sizes  is  gradually 
transformed:  total  dust  concentration  is  reduced  but  a  contribution  of  middle  size  fractions  D 
=  0,075  -  0,25  (m  grows,  i.e.  natural  monodisperisation  of  dust  spectrum  is  occurs. 
Approaching  a  dust  spectrum  to  the  background  atmospheric  spectrum  is  observed  on 
removal  an  order  100  km  and  more; 

Before  small  removals  X  =  3-5  km  the  basic  factor  of  dust  stream  (or  cloud)  dissipation  is 
coagulation  of  superfine  particles  (D<0,05  (m)  and  sedimentation  coarse  particles,  over  X  = 
5-10  km  is  turbulent  diffusion. 

The  proposed  mathematical  model  for  contaminant  transport  is  based  on  the  three- 
dimensional  semiempirical  equation  of  turbulent  diffusion  and  the  model  for 
mesometeorological  atmospheric  boundary  layer  and  adequately  describes  the  experiment 
within  150  km  of  the  seat  of  the  dust  storm.  Offered  asked  semiempirical  formulas  for  the 
estimation  of  the  dusting  and  electric  power  of  a  dust  source  and  for  prediction  a  degrees  of 
atmospheric  contamination  at  region  using  separate  photometric  measurements  an  dust  stream 
[5,6]. 
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The  discovery  of  fullerenes  gives  rise  the  interest  to  other  carbon  nanostructures  included 
the  nanoparticles  with  shell  structure.  It  is  known  that  a  melting  of  single  cluster  essentially 
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differs  from  phase  transitions  in  macroscopic  systems. 

The  melting  of  a  cluster  may  manifest  itself  as  an  hierarchy  of  transformation  in  shells  or 
breaking  the  order  between  them.  E.g.,  in  2D  microclusters  with  Coulomb,  dipole  and 
logarithmic  interaction  between  particles  the  rotational  melting  (i.e.  rotation  of  "solid"  shells) 
preceedes  to  melting  inside  the  shells  [1].  However,  the  rotational  melting  had  not  been 
discovered  in  3D  clusters. 

Van  der  Waals  interaction  between  atoms  of  neighbor  shells  in  carbon  nanoparticles  is 
considerably  weaker  than  valent  interaction  between  atoms  inside  the  shell.  Therefore  these 
nanoparticles  seems  to  be  possible  candidates  for  rotational  melting.  To  investigate  the 
possibility  of  this  phenomenon  we  consider  the  two-shell  carbon  nanoparticle  with  fullerene  C60 
as  inner  shell  and  fullerene  C240  with  icosahedral  symmetry  as  outer  shell  (four  different  shapes 
of  this  fullerene  are  considered).  The  fullerene  Ceo  is  the  smallest  fullerene  without  adjacent 
pentagons  in  its  structure,  therefore  the  absence  of  chemical  bonds  between  shells  in  this  case  is 
very  probable.  We  describe  the  interaction  between  atoms  of  neighbor  shells  by  Lennard-Jones 
potential.  The  energies  of  shell  deformation  is  described  in  terms  of  deviations  of  bond  lengths 
and  angles  between  bonds  from  their  equilibrium  values. 

The  global  and  local  minima  of  total  potential  energy  of  nanoparticle  are  found  by 
optimization  of  three  angles  of  relative  shell  orientation.  The  high  Ih  symmetry  of  shells  leads  to 
great  number  of  equivalent  global  minima.  The  energies  of  shell  deformation  are  also 
calculated.  The  barriers  for  relative  rotation  of  shells  in  the  nanoparticles  under  consideration 
are  calculated  for  relative  orientations  corresponding  to  global  minima  of  total  potential 
energy.  It  is  found  that  the  obtained  values  of  barriers  for  rotation  are  surprisingly  small  and 
shell  deformation  during  intershell  rotation  does  not  considerably  influence  on  the  magnitudes 
of  barriers.  Moreover,  these  barriers  are  only  several  times  greater  than  barriers  dEa,  the 
differences  between  minimum  and  maximum  in  dependencies  on  angle  of  rotation  for  energy  of 
interaction  between  one  atom  of  the  second  shell  and  the  whole  first  shell. 

For  example,  for  the  nanoparticle  with  close  to  icosahedron  shape  of  second  shell  C240  the 
barrier  for  rotation  around  fifth  order  axis  is  dEr  =  159  K.  Simultaneously  the  maximal  barrier 
among  the  barriers  dEa  for  individual  atoms  of  the  second  shell  are  22  K,  i.e.  dEr  Ml  240  \dEa. 

The  detailed  analysis  show’s  that  in  the  case  of  relative  shell  orientations  with  coincident 
symmetry  axis  of  shells  the  second  shell  have  several  tens  groups  of  atoms  with  different 
orientation  relative  the  first  shell.  The  maxima  of  dependencies  Ea  for  individual  atoms  from 
different  group  correspond  to  different  angles  of  rotation  and  so  the  dependence  of  total  energy 
on  angle  of  rotation  is  essentially  smoothed.  In  the  case  of  relative  shell  orientations  with 
noncoincident  symmetry  axis  barriers  for  relative  rotation  are  very  small  due  to 
incommensurability  of  atom  positions  in  two  shells. 

The  orientational  melting  may  be  considered  in  a  sense  as  a  two  stage  phenomenon.  At  low 
temperatures  the  relative  reorientations  of  shells  are  frozen.  Initially,  the  jump-like  rotational 
diffusion  begins  with  increasing  of  temperature.  For  greater  temperature  free  rotation  of  shells 
take  place. 

The  temperature  Ti  of  crossover  from  frozen  state  of  nanoparticle  to  rotational  diffusion  of 
shells  is  estimated  to  be  several  Kelvin  degrees.  The  temperatures  T2  of  crossover  from  jump 
rotational  diffusion  to  free  rotation  of  shell  is  identified  as  the  point  w’here  the  two  free  energies 
of  these  states  are  equal.  These  temperatures  are  about  tens  Kelvin  degrees.  Both  temperatures 
Ti  and  T2  are  determined  by  the  shape  of  second  shell. 

The  molecular  dynamics  simulation  of  the  process  of  nanoparticle  orientational  melting  is 
performed. 

The  obtained  very  small  temperatures  Ti  and  T2  in  the  two-shell  nanoparticle  allow'  us  to 
proposed  that  rotation  melting  may  occur  also  in  many-shell  nanoparticles. 
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Multispectral  lidar  measurements,  tropospheric  aerosol,  multimodal  aerosol  size 
distribution,  inverse  ill-posed  problem,  regularization  method,  mollifier-method 

The  knowledge  of  the  size  distribution  of  atmospheric  particles  is  of  interest  in  many  areas 
of  aerosol  research,  e.g.  for  understanding  the  radiation  budget  of  the  atmosphere  and  for  the 
explanation  of  heterogeneous  chemical  processes  that  occur  in  the  atmosphere.  The  problem  of 
determining  the  aerosol  size  distribution  function  n(r),  by  multispectral  lidar  measurements, 
belongs  to  the  class  of  problems  in  mathematics  called  nonlinear  inverse  ill-posed  problems.  The 
best  and  tricky  techniques  of  nonlinear  optimization  do  not  work  there.  Consequently,  we  have 
to  look  for  a  suitable  regularization  method  to  obtain  reasonable  approximations  to  n(r). 

We  consider  two  linear  ill-posed  subproblems,  i.e.  two  linear  first  kind  Fredholm  integral 

equations,  f3^er  —  Kk  •  Tl  and  CCAer  =  Kext  •  Tl  . 

Small  changes  in  the  data  function  can  produce  very  large  changes  in  the  solution,  i.e.  the 
solution  n,  if  a  solution  exists,  does  not  depend  continuously  on  the  right-hand  side  data 

functions  and  <X^er  respectively. 

Since  the  tropospheric  aerosol  contains  a  large  number  of  species,  the  model  process  is  much 
more  complicated  as  in  the  stratosphere.  There  occur  aerosols  with  different  particles,  i.e.  with 
different  refractive  index  m.  The  aerosol  size  distribution  is  a  multimodal  one.  In  general  the 
number  of  different  particles  and  their  refractive  indices  are  unknown.  Now  we  choose  a 
suitable  method  to  solve  the  two-dimensional  ill-posed  problem  of  integral  equations.  We 
propose  a  mollifier  method.  We  start  form  the  fact  that  in  practice  only  a  finite  number  of 
observations  are  possible.  We  choose  among  all  n  solving  the  equation  the  one  with  minimal 

norm.  We  select  a  smoothing  operator  EV\X—±X  with  W  —  lim  Ev Tl  =  Tl  and 

7  y-* 0  7 

determine  fly  =  Ey  Yl  . 

If  X  is  a  function  space,  e.g.  L2  or  Sobolev  spaces  H  S ,  S  >  y  ,  we  represent  Ey  by 


E  Yl(v 'l  —  (f  ’)  Tl)  £ 

1  K  J  y\  ■>  h  X  wjth  a  suitable  mollifier  7  ,  e.g.  wavelet  functions.  The  value  s 
depends  on  the  degree  of  ill-posedness,  i.e.  on  the  smoothness  of  the  kernels. 

The  algorithm  for  reconstruction  n  at  a  specified  point  r  from  the  given  data  proceeds  in  two 
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steps: 

1)  solve  the  normal  equation 

Aer  j[er 

2)  calculate  n,  by  parallel  processing  for  different  p  and  CC  ,  respectively 

The  ill-posed  part  of  the  algorithm,  step  1,  is  independent  of  the  data.  Moreover  the  matrix  of 
the  linear  system  is  independent  of  r  and  y  .  The  regularization  parameter  y  appears  only  on 
the  right-hand  side.  The  right-hand  side  can  be  compute  exactly,  avoiding  in  that  way  any 
influence  of  the  noise  in  the  data. 

No  additional  or  artificial  discretization  of  the  solution  n  is  needed.We  may  freely  select  the 
points  r  where  Yly  is  evaluated. 
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The  purpose  of  this  work  is  the  elaboration  of  a  kinetic  theory  for  the  evaporation  and 
condensational  growth  of  the  particle  under  the  effect  of  resonant  optical  radiation. 

Consider  a  spherical  nonabsorbing  and  non-heating  particle  suspended  in  a  mixture  of  its 
own  vapour  and  a  non-condensed  gas. 

Could  the  evaporation  or  especially  the  condensational  growth  of  the  nonabsorbing  particle 
be  possible?  The  microscopic  analysis  answers  in  the  affirmative  on  this  question. 

Let  the  frequency  of  the  travelling  light  wave  is  close  to  the  absorption  line  of  the  electronic 
or  vibrational-rotational  transition  of  vapour  molecules.  Due  to  the  Doppler  effect,  only  the 
vapour  molecules  wtiose  velocity  projection  on  the  radiation 

direction  lies  within  a  certain  velocity  range  can  be  excited.  The  excited  molecules  change  their 
transport  properties  -  in  particular,  the  collision  cross  section.  If  excited  and  nonexcited  vapour 
molecules  interact  with  molecules  of  the  buffer  gas 

differently,  the  distribution  function  for  the  vapour  molecules  becomes  nonequilibrium. 

As  a  result  the  temperatures  of  the  vapour  and  the  vapour-gas  mixture  are  different 
(resonant  heating  or  cooling  of  the  vapour).  When  the  vapour  temperature  is 
higher  than  the  equilibrium  temperature  of  the  system,  the  droplet  is  evaporated.  In  the 
opposite  case  the  condensational  growth  of  the  particle  takes  place. 

The  next  reason  for  a  perturbation  of  phase  equilibrium  is  a  dependence  of  the  collision 
frequency  of  vapour  molecules  on  quantum  state.  The  absorbing  molecules  change  their 
collision  frequencv.  In  this  case  the  number  of  vapour  molecules  sticking 

the  surface  of  the  particle  per  time  unit  is  changed.  As  a  result  the  dynamic  equilibrium  between 
evaporation  and  condensation  is  upset.  The  difference  in  the  condensation  coefficients  for 
excited  and  nonexcited  vapour  molecules  is  the  reason  of  evaporation  or  growth  of  the  particle 
too.  If  the  condensation  coefficient  of  excited  molecules  increases  then  the  condensation 
process  is  predominant,  i.e.  the  growth  of  the  particle  takes  place. 

It  has  been  assumed: 

*  The  particle  is  exposed  to  the  monochromatic  optical  radiation.  A  travelling  light  w'ave  is 
absorbed  by  the  vapour  molecules  in  the  electronic  or  vibrational-rotational  transition  from  the 
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ground  state  to  an  excited  state.  The  radiation  frequency  is  slightly  detained  from  the  centre  of 
absorption  line. 

*  The  distribution  functions  of  the  excited  and  nonexcited  vapour  molecules  and  the 
distribution  of  the  buffer  gas  molecules  satisfy  the  Boltzmann  kinetic  equations. 

*  The  evaporation  coefficients  for  excited  and  nonexcited  molecules  are  different  and  the 
effective  cross  sections  are  different  too. 

*  Let  the  particle  size  is  much  smaller  then  the  mean  free  path  of  molecules  in  a  gaseous  phase, 
i.e.  free-molecule  regime. 

*  The  particle  does  not  absorb  the  radiation;  it  does  not  change  its  temperature  during 
evaporation  or  condensational  growth. 

It  has  been  obtained: 

*  The  expressions  for  kinetic  coefficients,  which  characterise  the  surface  and  bulk  mechanisms 
of  evaporation  (condensation)  rate. 

*  The  dependence  of  kinetic  coefficients  on  the  detuning  between  the  radiation  frequency  and 
the  centre  of  the  absorbing  line  has  been  studied.  The  evaporation  (condensation)  rate  has  a 
maximum  at  exact  resonance. 

*  The  direction  of  the  process,  i.e.  evaporation  or  growth  of  the  aerosol  particle  takes  place,  is 
determined  by  the  differences  in  the  effective  diameters  of  the  excited  and  unexcited  vapour 
molecules,  in  the  evaporation  coefficients  of  the  excited 

and  unexcited  molecules  and  by  the  detuning  magnitude. 
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(First  received  25  February  1998;  accepted  for  presentation  during  IAS-4) 

In  this  work,  an  overview  of  radioactivity  measurements  at  a  mountain  site  (2165  m  a.s.l.) 
representative  of  the  free  troposphere  of  Mediterranean  basin  located  in  the  Italian  northern 
Apennines,  together  with  some  preliminary  results  are  presented.  This  area  is  of  great  interest 
for  at  least  two  main  reasons:  1 )  high  frequency  of  cyclogenetic  phenomena  in  connection  with 
intense  stratosphere-to  troposphere  exchange  processes;  2)  the  location  is  not  directly  affected 
by  anthropic  emissions,  providing  the  opportunity  of  observing  and  identifying  the  drift  of  air 
masses  both  of  European  and  Saharan  origin.  Current  work  includes  high-volume  aerosol 
samplings  followed  by  gamma  spectrometry  of  particled  radionuclides,  mainly  Pb-210  at  47  keV 
and  of  Be-7  at  478  keV.  Stratospheric  intrusions  have  been  at  times  detected  and  diagnosed  by 
cross-check  of  activity  values  of  both  radionuclides  and  of  their  activity  ratio  with  ozone  and 
meteorological  parameters  which  are  simultaneously  measured  at  Mt.  Cimone  observatory.  In 
addition,  the  setup  of  a  radiochemical  procedure  for  the  determination  of  cosmogenic  P-32  in 
the  same  samples  is  in  progress  in  order  to  better  distinguishing  between  transports  from  the 
upper  troposphere  from  those  from  the  lower  stratosphere  when  compared  to  corresponding 
Be-7  activity.  Noble  gas  Rn-222  is  continuously  measured  on  a  hourly  basis  by  means  of  a 
modified  lucas  cell.  Time  series  of  radon  activity  are  presented  and  discussed  in  the  light  of  local 
climatology  including  the  occurrence  and  description  of  some  peculiar  events  observed. 
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SOOT  AEROSOL  AND  FULLERENE  FORMATION  IN  CARBON  VAPOUR 
CONDENSATION  PROCESS 

KRESTININ  A.V.,  MORAVSKY  A.P.,  TE5NER  P.A.,  FURSIKOV  P.V. 

Institute  of  Cketfdcal  Rki/sics,  Russian  dcadenaj  of  Sciences, 
fi2,/32,  Ckennogotoaka,  Moscow  Region,  Russia 
(First  received  26  February  1998;  accepted  for  presentation  during  IAS-4) 

The  very  discovery  of  fullerenes  and  further  studies  on  their  formation  process  implied  that 
kinetic  mechanism  of  carbon  vapour  condensation  has  little  in  common  with  studied  earlier 
processes  of  other  simple  substances  condensation.  In  fact,  the  variation  of  the  conditions  of 
fullerene  synthesis  in  an  arc  reactor  leads  to  obtaining  of  0  to  24wt.%  of  fullerenes  C60+C70  in 
the  product  of  carbon  vapour  condensation  (fullerene  soot). 

Analysis  of  carbon  vapour  condensation  process  indicates  that  the  following  factors 
determine  the  kinetics:  a)  growth  and  decay  reactions  of  carbon  clusters  under  non-isothermic 
conditions,  b)  soot  aerosol  formation  and  growth,  c)  heat  and  mass  transfer  processes 
essentially  influencing  the  temperature  and  gas  phase  composition.  A  kinetic  model  allowing  for 
these  factors  is  presented  in  the  work.  To  test  the  model  two  sets  of  experimental  data  were 
used.  These  are  kinetic  data  on  fullerenes  thermodecay  in  a  shock  tube  [1]  and  on  fullerenes 
synthesis  in  a  carbon  arc  reactor  [2]. 

The  numerical  analysis  of  the  kinetic  model  of  carbon  vapour  condensation  lead  to  the 
following  general  conclusion.  Under  close  to  optimum  conditions  for  the  synthesis  of  fullerenes 
strict  constraints  on  the  kinetic  scheme  of  vapour  condensation  are  imposed  by  tw'o  factors:  the 
high  value  of  fullerene  yield  and  constancy  of  molar  ratio  C70/C60  in  the  products  of  arc 
synthesis.  In  particular,  the  following  is  valid: 

1)  Coagulation  of  large  clusters,  for  example,  coalescence  of  cycles  and  poly  cycles,  cannot 
be  the  main  route  to  fullerenes  C60  and  C70.  The  inevitable  high  contribution  of  clusters 
coagulation  to  the  soot  particle  nucleation  would  lead  in  that  event  to  catastrophic  fall  in 
fullerene  yield  because  of  prevailing  condensation  of  carbon  vapour  on  readily  formed  soot 
particles. 

2)  The  growth  of  fullerene  structures  ranged  between  C60  and  C70  should  proceed  through 
insertion  of  Cl,  C2  or  C5  fragments  to  get  the  main  reaction  route  passed  exactly  both  through 
C60  and  C70  clusters.  There  slightly  exists  an  alternative  to  this  condition  since  it  furnishes 
under  mild  additional  restrictions  both  the  high  yield  of  fullerenes  and  constancy  of  the 
C70/C60  ratio  in  the  products.  The  model  employes  the  insertion  of  C2  -  fragment  as  the  main 
reaction  route  for  fullerene  structures  growth.  The  decay  of  fullerene  structures  is  well  known 
to  produce  mainly  the  C2  fragment  as  well. 

Two  probable  routes  to  perfect  fullerene  structures  are  compared  in  the  model. 

The  first  includes  original  formation  of  defect  C60  and  C70  clusters  followed  by  monomolecular 
Stone-Wales  tvpe  annealing  into  perfect  molecules.  The  second  one  goes  through  the  regular 
channel  of  fullerene  growth  by  addition  of  C2  -  fragment.  Under  some  natural  assumptions  the 
value  of  the  C70/C60  ratio  obtained  in  calculations  is  almost  constant  and  pressure  dependence 
of  fullerene  yield  coincides  w'ith  experimental  one  for  both  routes. 

The  w'ork  is  supported  by  Russian  Fund  for  Basic  Research,  Grant  No.96-03-3441 1. 
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MECHANISM  OF  SOOT  FORMATION  IN  PYROLYSIS 
AND  COMBUSTION  OF  HYDROCARBONS 

KRESTININ  A.V. 

Institute  of  Chemical  Rkgsics,  Russian  dcacLemg  of  Sciences,  Chernogolooka,  Moscow  Region,  fl/2l/32,  Russia 
( First  received  26  February  1998;  accepted for  presentation  during  IAS-4 ) 

Two  existing  approaches  to  quantitative  description  of  soot  formation  mechanism  through 
<aromatic>  and  <polvyne>  models  are  critically  reviewed.  Aromatic  model  considers  the  soot 
particle  inception  process  as  coagulation  of  polycyclic  aromatic  hydrocarbons  (PAH).  Polyyne 
model  assumes  that  primary  soot  particles  originate  from  fast  polymerization  of 
"supersaturated  polyyne  vapor".  Certain  experiments  disagree  with  "aromatic"  hypothesis. 
D'Alessio  and  co-workers  recently  discovered  3-6  nm  sized  transparent  in  visible  particles  in  the 
soot  zone  of  a  premixed  hydrocarbon  flame.  The  concomitant  conclusion  states  that  primary 
soot  particles  are  not  giant  aggregates  of  large  condensed  PAH,  and  the  process  of  their 
formation  may  be  faster  than  predicted  by  quantitative  kinetic  schemes  of  PAH  growth  and 
coagulation.  Second,  Tesner  and  co-workers  in  the  studies  of  hydrocarbon  pyrolysis  discovered 
that  admixture  of  acetylene  to  PAH  decreases  the  soot  particle  number  density.  The  opposite 
trend  could  be  expected  from  the  viewpoint  of  aromatic  model  since  acetylene  promotes  PAH 
growth. 

An  essentially  improved  version  of  the  polyyne  model  which  details  the  acetylene  pathway 
to  soot  particles  is  presented.  The  model  is  based  on  the  idea  that  the  fast  polymerization 
process  of  polyynes  C2nH2  ,  n=2, 3, ..produces  primary  soot  particles  in  the  form  of  polymeric 
globules.  Soot  nuclei  arise  in  the  model  as  radical  centers  of  the  polymerization  process.  Their 
irreversible  growth  is  conditioned  by  the  occurrence  of  supers aturation  of  a  "polyyne  vapor"  in 
the  reactive  atmosphere.  The  carbonization  process  of  primary  soot  particles  is  presented  in  the 
model  as  well.  Its  duration  determines  how  long  soot  particles  coalesce  in  the  coagulation 
process.  The  computer  code  of  the  model  comprises  a  detailed  description  of  gas-phase  and 
heterogeneous  reactions,  soot  particle  nucleation,  surface  growth  and  coalescence  of  soot 
particles.  The  principal  quantities  of  soot  formation  process  in  hydrocarbon  pyrolysis,  namely, 
induction  time,  soot  particle  number  density  and  soot  volume  fraction  are  available  in  the 
model.  Calculations  performed  earlier  for  methane,  acetylene,  ethylene  and  benzene  well  agree 
with  experiments  [1-3].  The  quantitative  explanation  of  both  high  efficacy  of  PAH -molecules  in 
soot  particle  nucleation  and  the  "inhibition"  of  this  effect  by  admixture  of  acetylene  is  presented 
in  the  report.  Experimental  results  on  those  mixtures  are  crucial  for  understanding  the  main 
kinetic  regularities  of  soot  formation  in  pyrolysis  and  combustion  of  hydrocarbons. 

This  wrork  wras  supported  by  Russian  Fund  of  Basic  Research,  grant  +  95-03-08318. 
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AEROSOL-OPTICAL  CHARACTERISTICS  OF  THE  ATMOSPHERE  IN  HIGH 
AND  TEMPERATE  LATITUDES  OF  RUSSIA 
f?ADI0NOY  V.F.,  RUS1NA  YE.  N. 

The  Arctic  and  Antarctic  Research  Institute  1 99397,  St.  Petersburg,  Bering  St. ,38 
( First  received  13  February  1998;  accepted  for  presentation  during  IAS-4) 

The  features  of  the  space  and  time  variability  of  the  aerosol  extinction  characteristics  in 
the  atmosphere  of  high  and  temperate  latitudes  of  Russia  were  investigated  in  the  regions 
that  are  not  directly  exposed  to  the  influence  of  industrial  sources.  For  this  purpose  the 
series  of  monthly  means  of  the  aerosol  optical  depth  at  a  wavelength  of  500  nm  (AOD)  and 
a  selectivity  indicator  of  aerosol  extinction  (wavelength  exponent  -  WE)  were  analyzed  at  1 3 
Arctic  and  6  mid-latitude  stations  of  background  atmospheric  monitoring  over  1972  to  1995 
period. 

The  monthly  means  of  aerosol  optical  depth  in  polar  and  background  conditions  of 
mid-latitudes  of  Russia  are  close  by  value  and  do  not  exceed  AOD=0. 25. 

The  variability  of  the  aerosol  optical  depth  within  a  year  depends  on  latitude  and  is 
governed  by  different  factors.  The  spring  maximum  of  aerosol  pollution  recorded 
everywhere  at  the  Arctic  stations  is  a  result  of  the  increased  aerosol  export  from  the 
continent  due  to  a  pronounced  meridian  transfer  in  the  wintertime.  By  the  summer  the  Arctic 
atmosphere  is  purified  and  the  minimum  optical  aerosol  depth  is  observed  in  September.  On 
the  contrary,  at  mid-latitudes  "normal"  annual  variations  occur  with  AOD  maximum 
during  the  spring-summer  period. 

At  most  stations  under  consideration  there  was  no  pronounced  trend  of  the  aerosol 
optical  depth.  A  significant  increase  in  AOD  was  recorded  only  at  the  mountainous  North- 
Caucasian  station  Pyatigorsk- 1  and  at  three  Arctic  stations  (Dikson,  Uyedineniya  and 
Kotel'nv  Islands). 

At  all  background  stations  without  exception,  AOD  increases  with  appearance  of  aerosol 
of  volcanic  origin  in  the  atmosphere.  The  relative  response  value  increases  from  South  to 
North.  Up  to  the  present  time  the  contribution  of  natural  sources  to  aerosol  pollution  of  the 
atmosphere  still  remains  decisive. 

During  the  period  under  study  mean  values  of  the  wavelength  exponent  varied  within 
1.0-1. 2,  i.e.  were  by  15-23%  below-  WE=1.3  assumed  by  Angstrom  for  average  conditions. 
This  indicates  some  displacement  in  aerosol  size  distribution  to  coarse-dispersed  particles, 
probably,  under  the  influence  of  antropogenic  factors. 

Like  AOD,  the  wavelength  exponent  responses  to  large  volcanic  eruptions  (such  as  El- 
Chichon  and  Pinatubo).  The  WE  value  decreases. 

It  was  unexpected  that  unlike  AOD,  the  tendencies  in  the  change  of  the  WE  at  mid- 
latitudinal  stations  turned  out  to  be  different.  In  particular,  at  two  of  them  (Pyatigorsk- 1  and 
Turukhansk),  more  clean  of  a  special  interest.  However  performing  such  experimental 
be  related  to  the  increased  aerosol  pollution  in  the  observation  regions.  At  most 
background  stations  in  the  late  1980s-early  1990s  there  was  a  transfer  of  the  anomalies  of 
annual  means  of  WE  to  negative  values.  To  determine  the  causes  of  this  phenomenon 
additional  studies  are  required. 

Due  to  high  sensibility  to  random  errors  of  measurements  the  wavelength  exponent  is 
still  badly  studied  and  because  of  that  it  is  of  a  special  interest.  However  perfoming 
such  experimental  investigations  will  demand  for  high-precision  spectral  measurements  of  solar 
radiation. 
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ABOUT  DETERMINATION  OF  COEFFICIENTS  OF  ABSORPTION  AND 
REFLECTIVITY  OF  MATERIAL  PARTICLES  FROM 
THE  UNDERLYING  SURFACE 
VOZZHENNIKOV  CM.,  NIKONOV  S.A. 

Scientific  Production  Association  'Tiffikoon '  Obninsk,  Russia 
(First  received  12  February  1998;  accepted  for  presentation  during  IAS-4) 


As  powerful  computation  means  have  become  available  we  see  reviving  interest  to  using 
methods  of  random  wanderings  (Monte-Carlo),  both  for  research  problems  on  turbulent 
diffusion  in  complex  meteorological  processes  and  for  applied  problems  related  to  calculation 
of  material  dispersion  in  case  of  regional  and  long-range  transport.  This  method  has  been  put 
to  use  by  many  research  institutions  and  prognostic  centres,  among  them  Livermore  National 
Laboratory  (USA),  RSMC  “Obninsk”  and  others. 

When  applying  this  method,  researchers  encounter  the  “chronic”  difficulty,  namely 
parametrization  of  particles  interaction  with  the  underlying  surface.  To  our  knowledge,  there  is 
no  solid  research  on  the  topic  in  the  literature.  Each  research  team  uses  its  own  developments  in 
transport  models  which,  as  a  rule,  have  not  been  discussed  by  the  scientific  community. 

The  present  report  describes  one  of  possible  approaches  to  determination  of  coefficients  of 
reflectivity  and  absorption  of  material  particles  by  the  underlying  surface.  The  approach  is 
based  on  using  traditional  characteristics  of  near-surface  and  near-ground  atmospheric  layers. 
The  sought  values  are  determined  for  logarithmic  near-ground  layer,  both  for  weightless  and 
settling  material.  The  simplest  is  the  expression  for  the  absorption  coefficient  for  weightless 
material  dispersing  in  the  neutral  atmosphere: 


K 


Veo 

KL+V 


(1) 


where  \g0  is  the  velocity  of  dry  settlement  in  the  near-surface  layer, 

K,  =  is  the  exchange  coefficient  in  the  near-surface  atmospheric  laver,  K  ~  0.4  is  the 

lnh/z0 


Karman  constant,  U„  is  the  dynamic  velocity,  zo  is  the  roughness  parameter,  h  is  height  at 

which  the  limiting  conditions  for  the  vertical  flow  are  set. 

The  reflectivity  coefficient  can  be  simplv  calculated  as: 

Kl 


K  =  1  -  K  =  - 


(2) 


KL+Vg0 

In  the  case  of  settling  material  the  reflectivity  coefficient  is  found  from  the  balance  flow 
equation  at  the  border  with  the  surface. 

For  a  simple  logarithmic  vertical  wind  profile  characteristic  of  neutral  stratification  the 
reflectivity  coefficient  takes  the  form 

W 

K_  =  - r~ - — T,  (3) 


W+V, 


80 


-1 


where  m  =  W/(KU„) 

For  verification  of  the  proposed  approach  we  used  the  Monte-Carlo  method  of  random 
wanderings  in  the  velocity  space.  A  series  of  experiments  with  the  logarithmic  wind  profile  were 
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conducted.  The  report  describes  the  results  of  comparison  of  modelled  concentration  profiles 
using  the  above  defined  absorption  and  reflectivity  coefficients  with  exact  solutions  of  diffusion 
equations  for  the  simplest  cases.  The  analysis  suggests  that  this  approach  holds  much  promise 
in  specifying  the  interaction  of  wandering  particles  with  the  underlying  surface. 
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ALIGNMENT  EFFECTS  IN  NA*(3P)  -  C60  CHARGE  TRANSFER  REACTIONS 
HEUSLER  6. ,  CAMPBELL  E.E.B. 

Max- Born- Jnstttut  fur  Nickttineare  Ofitilc  und  ffurzzeitsfiektroskofde, 

Rudower  Chaussee  6,  72H89  Berlin,  Qertnanif 
(First  received  03  March  1998;  accepted  for  presentation  during  IAS-4) 

In  a  crossed  beam  experiment  of  neutral  C60  and  neutral  Na  charge  transfer  is  observed 
when  the  sodium  atom  is  excited  to  its  3p  state.  To  investigate  this  reaction,  we  used  an  effusive 
sodium  source  and  collimators  to  get  a  sodium  beam.  The  fullerene  beam  was  obtained  from  a 
small-sized  oven.  The  fullerenes  leave  the  oven  through  a  15  mm  long  tube  of  1.5  mm  inner 
diameter  leading  to  a  non-Maxwellian-Boltzmann  velocity  distribution. 

The  sodium  in  the  interaction  zone  was  excited  to  its  first  excited  state  (sodium  D2-line) 
using  a  two-mode  laser.  This  laser  is  a  cw  dye  laser  emitting  light  at  two  wavelengths  at  589  nm 
[1]- 

The  laser  was  focussed  to  approx.  1  mm  in  the  interaction  region.  The  sodium  atoms 
therefore  pass  through  about  50-100  pumping  cycles.  The  fluorescence  light  emitted  by  the 
sodium  atoms  was  detected  by  a  photodiode. 

The  interaction  zone  was  completely  surrounded  by  a  box  made  from  m-metal.  This  served 
as  a  shield  to  the  earth's  magnetic  field. 

The  charge  transfer  was  observed  by  detecting  the  emerging  negatively  charged  C-60  ions. 
They  were  accelerated  from  the  interaction  zone  by  an  electric  field.  A  lens  allowed  to  focus  the 
ions  into  the  entrance  hole  of  a  quadrupole.  In  front  of  the  quadrupole  an  ionizer  is  provided 
which  allows  electron  impact  ionization  at  variable  energy.  The  ionizer  could  also  be  used  to 
produce  Ceo  -  by  electron  attachment. 

To  investigate  alignment  effects,  the  polarization  plane  of  the  laser  light  was  rotated 
continuously  by  a  polarization  rotator  driven  by  a  stepper  motor.  The  fluorescence  light  and 
the  C60  anion  signal  were  registered  simultaneously.  A  clear  alignment  effect  could  be  observed 
and  will  be  discussed  in  detail. 

[1]  E.E.B.  Campbell  et  al.,  Z.  Phys.  D,  16,  21-33  (1990) 
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COMPLEX  MODEL  FOR  EVALUATION  OF  ECOLOGICAL  SITUATION  IN  THE 
VICINITY  OF  NUCLEAR  FACILITY 
VOZSZENNIKOVO.I.*,  MOROZ'KO  E.N.*,  SEMYONOVA  E.VC* 

*  Scientific  Production  Association  BTtffihoonty,  Obninsk 
* 'Moscow  State  Uniuersitif,  Moscow 

( First  received  08  February  1998;  accepted  for  presentation  during  I  A  S-4) 

Evaluation  of  the  influence  of  Nuclear  Power  PlantTs  (NPP)  releases  including  accidental 
ones  is  the  important  part  of  projecting  organizationT  work.  In  Russian  practice,  such  an 
evaluation  are  performed  by  the  different  organizations,  on  the  base  of  their  own  techniques 
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and  methodologies.  As  results,  the  non  comparable  estimation  of  NPP  environmental  impact 
appear. 

The  distinguishing  feature  of  a  model  described  is  using  of  the  whole  complex  of  data 
available  for  the  territory  around  nuclear  facility(data  on  relief  vegetation,  land  use,  orography 
demographic  data  ,  etc.,),.  A  set  of  physico-mathematical  submodels  is  proposed  to  perform  the 
evaluation  of  the  radioecological  situation. 

The  present  version  of  the  complex  model: 

-  is  based  on  GIS  technologies  to  operate  with  distributed  data  on  territory; 

-  includes  the  atmospheric  dispersion  model  capable  to  take  into  account  deposition  onto 
various  surfaces; 

-  includes  the  runoff  model  to  take  into  account  the  radionuclides  washoff  from  the  watersheds; 

-  is  able  to  simulate  wind  resuspension  of  pollutants  for  different  accidental  stages. 

All  model  parameters  based  on  demographic  ,  land  and  contamination  data  distribution  are 
used  average  values  for  each  cell  of  a  rectangular  grid.  Diffusion  fluxes  between  the  adjacent 
cells  could  depend  on  the  grid  resolution. 

RadionuclidesT  transport  by  is  described  by  with  system  of  ordinary  differential  equations 
for  each  cell. 

The  complex  model  described  was  applied  in  the  30-km  zone  Novovoronezhskaya  NPP  to 
evaluate  the  possible  environmental  consequences  of  the  accidental  releases  . 

The  evaluation  results  and  model  analysis  are  submitted  in  the  paper. 
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EXPERIMENTAL  AND  THEORETICAL  STUDYING  OF  LANGEVIN 
SCHEME  OF  STOCHASTIC  WANDERING. 

ZHUKOV  6.P.,  NIKONOV  S.A. 

Scientific  Production  Association  'Ttffikoon  '  Obninsk,  Jlussia 
(First  received  12  DFebruary  1 998;  accepted  for  presentation  during  IAS-4) 

The  Langevin  equation,  initially  derived  for  describing  the  Brownian  motion  in  the  velocity 
space,  is  now  successfully  used  for  accounting  for  random  wandering  of  liquid  particles  in 
modelling  turbulent  dispersion  of  material.  The  advantage  of  this  approach  is  a  possibility  to 
adequately  represent  both  relative  and  absolute  diffusion.  This  is  because  the  process  of 
random  wandering  of  particles  in  the  coordinate  space  is  non-Markovian,  which  allows  going 
beyond  the  traditional  K-Theory  of  diffusion. 

The  proposed  work  uses  the  numerical  Langevin  model  of  stochastic  wandering  to  analyse 
results  of  the  experiments  on  material  dispersion  from  an  instantaneous  source  in  the 
atmospheric  boundary  layer  (testing  site  of  the  meteorological  tower,  Obninsk,  Russia).  In 
these  experiments,  a  plume  was  simulated  by  release  of  chaff  with  a  low  sedimentation  rate 
(<30mm/sec).  The  chaff  cloud  was  tracked  using  the  meteorological  radar,  which  made  possible 
determination  of  relative  distribution  of  the  concentration  in  the  cloud  and  calculation  of  the 
variance  in  chaff  concentration  by  three  directions.  First  results  of  these  experiments  were 
published  in  [1].  The  meteorological  conditions  of  these  experiments  were  such  that  the 
stratification  of  the  atmospheric  boundary  layer  ranged  from  almost  neutral  to  moderately 
unstable.  In  the  experiments,  the  conditions  of  cloud  expansion  were:  S2  ~  t3  (at  t  <  tl,  tl  is  the 
Lagrangian  time  scale,  L  is  the  effective  cloud  width  with  the  Gaussian  approximation  of 
concentration  in  it)  S2  ~  t  (at  t  >tl).  This  permitted  estimation  of  tl  and  diffusion  coefficients 
for  the  meteorological  conditions  of  the  experiment.  All  experiments  provided  for 
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measurements  of  main  meteorological  parameters  using  instruments  located  at  the 
meteorological  tower. 

The  used  stochastic  model  was  validated  against  the  theoretical  dependencies  derived  in  [2]. 
Then,  using  the  values  tl  and  au  determined  in  the  experiments  the  conditions  of  relative  and 
absolute  diffusion  were  reconstructed.  Setting  the  initial  distribution  of  the  velocity  of  liquid 
particles  to  be  Gaussian  resulted  in  the  absolute  diffusion  regime  equivalent  to  a  continuous 
source.  It  was  found  that  the  variance  in  distribution  should  be  equal  to  the  Eulerian 
dispersion  of  the  medium  in  the  release  point.  In  this  case,  we  get  satisfactory  agreement 
between  the  curves  of  growth  of  lateral  dispersion  of  continuous  jet  in  the  IAEA  methodology 
[3],  Given  the  delta-shape  distribution,  by  the  initial  velocities  the  model  simulates  relative 
diffusion,  i.e.  increase  in  the  size  of  the  instantaneously  released  cloud.  At  large  times,  as 
follows  from  the  theory,  both  regimes  coincide. 

For  determination  of  the  variance  in  meandering  of  the  cloud  in  the  model  and  in 
experiment  the  following  formula  was  used 

My  =  <Ty-Sy,  (1) 

where  My  is  the  variance  in  cloud  meandering,  cjy  is  the  absolute  dispersion  (which  was  taken 
from  the  IAEA  methodology  as  lateral  dispersion  of  continuous  jet  for  experimental 
determination  of  meandering),  Sy  is  the  relative  diffusion  of  expansion  of  an  instantaneous 
cloud.  For  distances  less  than  10  km  the  experimental  and  model  characteristics  of  meandering 
showed  good  agreement.  At  considerable  distances,  the  meandering  obtained  by  the 
combination  method  (experiment  +  IAEA  methodology)  shows  higher  values  than  the  model. 
For  example,  at  30  km  the  variance  in  meandering  is  as  large  as  1  km.  In  our  view,  the  obtained 
values  are  indicative  of  overestimation  of  variances  in  [3]. 

Based  on  the  experimental  data,  we  estimated  a  simple  scheme  to  account  for  the  vertical 
gradient  of  velocity  in  the  model,  namely 

dujdt  m  -(u  -  u)/tl  +  fu(t)  +  G-co  ,  (2) 

where  u  is  the  horizontal  velocity,  11  is  the  mean  horizontal  velocity,  fu  is  the  random  force  of 
the  pressure  gradient,  Gt  is  the  vertical  gradient  of  velocity,  co  is  the  pulsation  of  vertical 
velocity.  It  was  concluded  that  such  an  account  leads  to  overestimation  of  the  longitudinal 
diffusion  of  the  cloud.  This  fact  can  be  interpreted  as  violation  of  the  turbulence  uniformity 
condition  which  was  one  of  the  main  assumptions  of  the  model. 
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PRODUCTION  AND  CHARACTERIZATION  OF  ENDOHEDRAL  LI@C60 
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(First  received  03  March  1998;  accepted  for  presentation  during  IAS-4) 

A  method  to  produce  Li@C6o,  which  has  a  much  higher  efficiency  than  any  other  available 
method  for  producing  endohedral  fullerene,  will  be  presented  [1].  In  this  method  monolayers  of 
C60  are  continuously  exposed  to  an  intense  beam  of  alkali  ions  at  an  energy  chosen  such  that  the 
ions  can  penetrate  the  carbon  cage  but  cannot  destroy  it.  In  this  way  it  is  possible  to  build  up  a 
film  of  fullerenes  of  many  nanometres  thickness  which  contains  a  substantial  percentage  of 
Li@C60.  The  ratio  of  Li+  to  C60  during  the  deposition  was  estimated  to  be  6:1  (for  which  the  the 
best  capture  rate  was  found).  As  determined  from  laser  desorption  mass  spectroscopy,  this 
capture  rate  was  up  to  50%  (i.e.  equal  intensity  of  the  C60  and  Li@C60  mass  peak). 

However,  to  purify  the  endohedral  species,  it  was  found  that  the  best  solubility  was 
obtained  for  films  produced  at  the  lower  Li+  to  C60  ratio  of  1:1  (and  hence  a  lower  content  of 
the  endohedral  species).  Results  of  the  purification  process  using  HPLC  will  be  presented. 

To  characterize  the  endohedral  species,  mass  spectrometry,  infrared,  Raman  and  X-ray 
spectroscopy  investigations  have  been  performed.  Some  of  the  results  will  be  presented. 
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THE  INVESTIGATIONS  OF  SPATIAL  VARIABILITY  FOR  WIND  FIELD  AND  ITS 
EFFECT  ON  POLLUTION  CONCENTRATION  NEAR  THE  GROUND  FOR  A 
LOCAL  SYSTEM  OF  RADIATION  MONITORING 
BESCHASTNOV  5.P.,  NAIDENQVA.V. 
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( First  received  12  February  1998;  accepted  for  presentation  during  IAS-4) 

The  results  of  field  measurements  and  of  numerical  simulation  of  wind  field  are  considered 
along  with  the  calculations  of  pollution  concentration  distribution  from  an  elevated  source  over 
a  heterogeneous  surface  in  the  re-gion  of  a  local  system  of  radiation  monitoring  for  Obninsk, 
which  being  designated  in  conditions  typical  of  middle  regions  of  Russia.  The  wind  spatial 
distributions  was  stu-died  during  simultaneous  basic  balloon  observations  and  with  a  mesoscale 
nonhydrostatic  model  of  the  atmospheric  boundary  layer  (ABL)  incorporating  a  microrelief,  a 
penetrable  region  of  obstacles  (a  forest,  bushes,  a  settlement,  a  town),  albedo  and  roughness 
variations.  The  extent  of  the  wind  field  spatial  heterogeneity  effect  on  the  pollution 
concentration  distribution  from  an  elevated  source  was  estimated  with  a  numerical  model  of 
pollution  diffusion. 

It  has  been  found  that  considerable  variations  in  wind  velocity  and  direction  caused  mainly 
by  the  influence  of  the  obstacles  region  and  albedo  variations  were  observed  at  weak  winds  and 
convective  conditions.  A  comparison  performed  has  demonstrated  that  there  exists  a 
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satisfactory  agreement  in  the  tendencies  of  wind  velocity  and  direction  spatial  variations  in  field 
measurements  and  numerical  simulation. 

An  analysis  of  numerical  results  of  the  lower  atmosphere  pollution  has  shown  that  the  wind 
spatial  variability  influences  strongly  the  pollution  dispersion.  But  more  crucial  for  the 
pollution  concentration  is  the  choice  of  a  representative  site  for  aerometeorological 
observations  as  the  wind  direction  in  the  ground  surface  layer  in  the  vicinity  of  the  source  may 

vary  by  70- 1 20°. 

The  investigation  results  obtained  have  shown  that  even  under  the  conditions  typical  of  the 
middle  regions  of  Russia  wind  field  natural  variability  is  so  high  that  its  does  not  allow  one  to 
use  unambiguously  the  data  of  the  national  meteorological  network  in  local  system  of  radiation 
monitoring.  For  the  latter  subsystems  of  meteorological  support  should  be  created  including  at 
least  a  meteorological  mast  near  the  source  term. 
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NUCLEATION  IN  THE  VICINITY  OF  CRITICAL  PARAMETERS  OF  THE 
1 ,3-PROPANDIOL  -  C02  BINARY  SYSTEM 
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(First  received  25  February  1 998;  accepted  for  presentation  during  IAS-4 ) 

Studies  of  a  vapor  nucleation  have  a  significant  interest.  The  reason  of  such  interest  is  a 
fundamentally  important  problem  of  the  kinetics  description  of  the  first-order  phase  formation. 
The  next  reason  is  the  necessity  to  create  the  engineering  computational  methods  for  processes 
during  homogeneous  formation  of  a  new  phase  takes  place.  The  current  level  of  research 
techniques  for  study  an  aerosol  formation  is  fairly  high,  but  there  is  no  theory  that  would  be 
suitable  for  the  quantitative  prediction  of  experimental  results. 

For  the  theory  development  it  is  necessary  to  have  additional  experimental  facts  which 
could  be  received  under  conditions  differ  from  traditional  nucleation  studies.  One  of  the 
possible  direction  of  kinetic  studies  of  new  phase  embryos  formation  is  an  experimental 
determination  of  isothermal  nucleation  rate  in  the  vicinity  of  critical  parameters  of  system 
under  investigation. 

The  present  work  is  devoted  to  investigation  of  1,3-propandiol  vapor  nucleation  in  C02 
atmosphere  in  a  vicinity  of  critical  temperature  of  the  system.  The  particle  formation  by 
homogeneous  nucleation  has  been  experimentally  studied  using  a  laminar  flow  diffusion 
chamber  technique  [1]. 

Nucleation  of  this  system  has  been  investigated  under  the  pressure  range  from  0.10  MPa  to 
0.30  MPa  and  in  the  broad  interval  of  temperatures.  The  nucleation  rate  was  measured  in  the 
range  of  6  orders. 

During  our  studies  it  was  established  the  influences  of  critical  temperature  of  gas-carrier 

(critical  parameters  of  C02:  Tcr  =  304.2  K,  Pcr  =  7.39  MPa)  on  the  vapor  nucleation  rate.  The 
analysis  of  critical  activities,  a,  at  the  constant  vapor  nucleation  rate,  J,  on  nucleation 

temperatures  showed  that  the  C02  mole  fraction  increase  (C02  partial  pressure)  entails  the 

drop  of  the  critical  temperature.  The  mole  fraction  increase  of  C02  skews  of  the  critical 
temperature  of  the  system  to  the  critical  temperature  of  the  pure  carbon  dioxide.  These 
experimental  results  do  not  have  the  explanation  from  the  standpoint  nor  one  of  existing 
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nucleation  theories.  The  same  behavior  in  the  vicinities  of  critical  point  of  nucleated  system  it 
was  earlier  found  by  us  in  other  systems  [2,3]. 

Using  experimental  nucleation  rates  versus  1 ,3-propandiol  vapor  activities,  the  number  of 
molecules  in  embryos  was  evaluated  [4].  It  was  established  the  influence  of  critical  parameters 
on  a  size  of  critical  embryos. 

The  influence  of  gas-carrier  pressure  on  the  nucleation  rate  was  detected. 

The  experimental  results  were  compared  with  the  classical  nucleation  theory  [5]  and  self- 
consistent  theory  [6].  It  was  found  essential  deflection  from  the  theoretical  models  of 
description  of  nucleation  process. 

Thus,  the  formation  of  a  new  phase  in  the  1,3-propanol  -  C02  system  under  investigation 
should  be  interpreted  as  binary  vapor  nucleation. 
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1 ,3-PROPANDIOL  -  SULFUR  HEXAFLUORIDE  VAPOR  NUCLEATION  IN  THE 
VICINITY  OF  CRITICAL  TEMPERATURE 

ANISIMOV  M.P.,  NASIBULIN  A.6.,  TIMOSHINA  L.V 

fdetoerow  State  Unuset-sitif ,  Qehertd  JPki/sics  Jdefiarbnmt,  f&asnaifa  Sty. 6,  6500H3  ftetn&wo,  JIUSSJA. 
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The  history  of  the  nucleation  theory  began  about  a  hundred  years  ago.  As  a  result  of  its 
rapid  development,  the  classical  theory  of  nucleation  was  created  [1,2]  in  1 940's.  However,  it 
may  hardly  be  considered  as  universal  theory,  because  of  it's  coincidence  with  experimental 
results  only  within  a  narrow  range  of  temperatures  and  supers aturations  for  definite  classes  of 
substances.  The  theory  of  phase  transitions  includes  a  number  of  unjustified  assumptions, 
which  do  not  make  allow  to  describe  of  such  small  clusters.  Although  researchers  tries  to 
describe  properties  of  embryos  by  using  the  microscopic  approach  the  development  of  the  new 
phase  formation  knowledge  necessitated  rejection  of  the  use  of  the  different  thermodynamic 
corrections  within  the  framework  of  the  classical  model.  When  the  size  dependencies  of  the 
surface  tension  and  density  of  nuclei  was  taken  into  account  [3,4]  and  the  inherent  degrees  of 
freedom  were  considered  in  the  statistical  sum  for  a  nascent  cluster  [5],  agreement  between 
theoretical  predictions  and  experimental  results  became  even  worse. 

In  order  to  make  the  theory  consistent,  we  must  revise  all  its  foundations.  The  role  of  the 
gas-carrier  during  nucleation  should  be  analyzed,  too.  From  the  standpoint  of  the  existing 
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theory,  this  gas  does  not  participate  in  the  formation  of  critical  embryos  but  only  serves  as  a 
medium  that  maintains  isothermicity  of  the  nucleation  processes.  To  create  a  more  accurate 
theory  and  gain  a  better  understanding  of  the  processes  that  take  part  during  aerosol 
formation,  qualitatively  new  experimental  results  are  required. 

The  present  work  is  devoted  to  investigation  of  the  critical  temperature  influence  on 
nucleation  phenomena.  It  is  known,  a  chemical  potential  of  a  condensed  phase  has  some 
peculiarities  at  a  temperature  of  second-order  phase  transitions.  The  Gibbs's  free  energy  of  a 
critical  embrvo  of  a  condensed  phase  and  therefore  vapor  nucleation  rate  must  feel  temperature 
behavior  of  the  chemical  potential  near  the  phase  transition. 

For  this  purpose,  w-e  selected  experimental  conditions  in  the  vicinity  of  critical  temperature, 
because  they  are  suitable  for  exerting  an  inactive  influence  on  the  nucleating  system  at  the  level 
of  intermolecular  interaction  and  for  studying  the  results  of  this  influence. 

As  the  object  of  our  study,  we  selected  1 ,3-propandiol  and  as  the  carrier  gas,  we  used  sulfur 

hexafluoride  (Jcr  =  318.7  K.  PC7=  3.76  MPa). 

The  particle  formation  by  homogeneous  nucleation  has  been  experimentally  studied  using  a 
laminar  flow-  diffusion  chamber  technique  [6j. 

During  our  studies  the  following  results  were  received: 

1.  Experimental  dependencies  of  the  nucleation  rate  on  the  activity  of  the  investigated 
substance  vapors  under  different  pressures  of  the  gas-carrier  are  measured; 

2.  Influence  of  critical  parameters  on  the  nucleation  rate,  size  and  composition  of  critical 
nucleus  arc  found; 

3.  Dependency  of  critical  system  temperature  and  nucleation  rate  on  the  pressure  of  gas-carrier 
are  detected. 

The  received  experimental  results  point  that  the  formation  of  new-  phase  from  vapors  of  the 
substance  under  investigation  in  the  atmosphere  of  gas-carrier  should  be  interpreted  as  binary 
nucleation. 
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Thanks  of  its  heterogenesis  soil  provides  the  existence  of  different  microorganisms,  some  of 
them  is  absorbed  on  soil  particles  and  other  are  in  water  film,  capillaries  and  soil  solution.  In 
this  connection  it  should  be  noted  as  “the  bank  of  microorganisms  or  a  gene  pool  of 
microworld”  (Zvyagintsev  et  al.,  1992).  This  property  is  a  principal  biospherical  function  of  soil. 
Soil  bacteria  get  to  the  atmosphere  and  transfer  by  air  to  great  distances.  This  is  a  principal  way 
of  its  moving  all  over  the  earth. 

The  aim  of  our  work  was  the  investigation  of  bacterial  complex  (BC)  of  soil  and  connected 
substrates  (litter,  leaf  fall  and  phillosphere)  contribution  in  formation  of  air-plankton  of  urban 
environment  (Pushchino,  Moscow  region).  The  samples  were  analyzed  by  sedimentation  on  the 
surface  of  special  nutrient  medium  which  allows  to  count  more  than  40  genera  of  soil  bacteria. 
The  studies  were  carried  out  on  three  areas  with  different  human  impact:  in  the  centre  of  town 
(CT),  inside  an  urban  public  bus  and  in  a  suburban  forest  plot  in  1994-96  in  different  seasons. 
The  quantity  and  diversity  of  BC  of  soil  and  connected  substrates  were  investigated 
simultaneously. 

Obtained  results  were  processed  by  modern  approaches  of  synecology.  The  following 
regularities  were  revealed: 

—  more  than  20  genera  of  soil  bacteria  were  detected  in  air-plankton  composition;  the  strains 
of  genus  Streptomyces,  Bacillus,  Arthrobacter,  Rhodococcus,  Cellulomonas,  Micrococcus, 
Pseudomonas,  Xanthomonas  and  family  Enterobacteriaceae  and  the  gliding  bacteria  are 
predominated; 

—  the  maximum  quantity  and  diversity  of  BC  of  air-plankton  were  revealed  in  the  samples  of 
CT  and  urban  public  bus;  the  minimum  quantity  were  in  the  samples  of  forest  plot; 

—  considerable  changes  of  quantity  of  air-plankton  by  seasons  were  observed;  the  maximum 
index  was  registrated  during  spring  and  summer  and  the  minimum  one  was  in  winter; 

—  the  high  degree  of  connection  between  frequency  of  some  genera  from  upper  lay  of  soil,  litter 
and  leaf  fall  and  genera  from  the  lowest  lay  of  air  was  emerged; 

—  the  maximum  frequency  of  dominance  in  BC  of  air-plankton  were  determined  for  such 
genera  of  bacteria:  Bacillus,  Arthrobacter,  Rhodococcus,  the  gliding  bacteria  (the  center  of  the 
town);  Rhodococcus,  family  Enterobacteriaceae  (the  urban  public  bus);  Streptomyces, 
Arthrobacter,  the  gilding  bacteria  (the  forest  plot) 

—  fast-growing  species  of  bacteria  with  short  lag-phase  were  dominated  in  CT  and  urban 
public  bus. 

The  increasing  of  quantity  of  genus  Rhodococcus  and  family  Enterobacteriaceae  in  the 
samples  of  air  from  CT  and  urban  public  transport  are  worthy  of  notice  because  of  their 
pathogenic,  toxigenic  and  allergenic  properties. 

Obtained  results  suggest  that  contribution  of  soil  bacteria  and  litter  in  formation  of  air- 
plankton  is  considerable.  The  bacteria  connected  with  man  are  important  for  composition  of 
air-plankton  of  anthropogenic  habitats. 
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ATECH  -  rjiaBHMH  cnOHCOp  h  opraaM3arop  MejKflyHapOflHOro  Aapo30JibHoro  CHMno3HyMa. 

Cnew2JiHCT-a9po30JibWHK  (ynenbiH,  rexHOJior,  npn6opMCT,  6H3HecMen)  peuiHT 


MHorne  cboh  npo6jieMbi,  padorax  c  TOO  Aapo30Jib  TexHojiomx  JIta  / 

<  A3pp30AbHWH  O«/Un03HYM> 

ias-4  CaHKm  rtemepdypa  6-9  utorm  1 998 

ripennaraeM  Baw  BbiSpaTb  oahh  H3  xpex  BapnairroB  yqacTHH  b  CHMno3HyMe. 

IlepBbiH  -  nojiHaH  periicTpauHH  yqacTHH  b  pa6oie  cHMno3nyMa. 

OprB3Hoc  cocTaBJiaei  300  py6.  Mjis  Bac  6y^yi  npnroTOBJieHbi  Tpyabi  CHMno3nyMa  Ha  pyccxoM  h  Ha  aHrjiHHcxoM  fl3bixax., 
BH3HTHbie  KapTOHKH,  63fl5K,  flaHHbie  060  Bcex  yqacTHHKax  Hamefi  BCTpeqn.  IlpH  btom  nepea  BaMH  BCTaHeT  npo6iieMa 
rocTHHHHbi.  HaH6ojiee  nemeBbiH  BapnaHT  rocTHHHHbi  -  xoMHaTa  Ha  qeTBepbix  100  py6  b  jeHb.  OprKOMHTeT  noMoxceT 
BaM  CBH3aTbca  c  HpyraMH  yqacTHHKaMH  -4 ,  Koropbie  3aHHTepecoBaHbi  b  flemeBOM  xcanbe. 

B-ropoii  Bapnam  -  penicrpaiyw  yiacniH  b  TenenHc  nfliioro  ahh  -  60  py6.  Chmho3hvm  CTpoHTCH  Tax,  HToObi  6jih3khc  no 
HanpaBJieHHio  cckiihh  nponinn  b  oahh  zieHb. 

6/JuIy/98:  CeiaiHH  CBiraaHHbie  H  6Hoa3po30JieM  h  nepeHocoM  a3po3ora  b  aTMOciJiepe. 

7/  July  /98  AspoaojibHbie  TexHonorHn  (^inbTpamifl,  npoiOBOUCTBo  ajiMa3ono,ao6Hbix  MaTepiiaiOB,  ynbTpaflucnecpcHbie 
noponiKH,  ropeHHejuncneprHpoBaHHoro  TonriHBa,  MeM6paHHbie  (jjHJibTpH,  qHCTbie  TexHonornn ...) 

B  3tot  *e  aeHb  6yayT  npe;icTaBJieHbi  pa6ora  no  OyJIJIEPEHAM  -  chhtc3,  axcTpaxiiHfl,  CBOHCTBa,  Teopnn,  npHMeHeHHe, 
HaHOTpy6KH.. 

8/  July  /98  A3P030J1B  H  KJIHMAT,  KOCMHHECKHH  MYCOP,  A3P030J1B  H  OKEAH  PaflHoaKTHBHbie  aaposojm, 
a3po3o.iH  MeranoHHca,  ByjixaHHqecKHe  a3po30JiH,  o6jiaKa,  3po3HOHHbie  a3po30.nH, ... 

9/July/98  IIocjieaHHH  aeHb  -  A3P030JIH  H  3flOPOBBE  -  Hcnojib30BaHne  a3po3onbHbix  MeflHKaMeHTOB,  B03jeMcTBHe 
3arpfl3HeHHH  B03flyxa  Ha  opraHH3M,  HopMHpoBaHHe  a3po30JibHoii  Harpy3KH  hjih  pa3JiHqHbix  npo^eccHH,  lip o hhkh o b CHHe 
qacraii  b  JierKHe,  B3aHMoaeHCTBHe  qacrau  c  OHOJiornqecKHMH  CTpyKTypaMH... 

A3P030JIbHAiI  TEOPI-M  (1)-  onTHKa  a3po30Jieil,  xoaryjiHHHfl,  HyieneaiiHJi,  KOHjeHcamui...TEOPHiI  A3P030JIEH(2)- 
flHOOYSHO^OPES,  T EPK IOC>OPE3 ...CjiymaHHe  floxjiaflOB  BbiziBHHyTbix  Ha  concKaHHe  npeMHH  PoccHftcxoro 
a3po3onbHoro  ofimecTBa  (/{Be  H3  sthx  npeMHH  nozwepxcaHbi  cyMMaMH  $300  h  $200  -  cnoHcop  -  anpexTop  ERNAFT  OIL  Mr 
Mirlesse  (IHBeHiiapna) 

Bbi6paB  fljw  nocemeHHH  TOJibxo  ohhh  H3  flHeii,  Bbi  csxohomhtc  BpeMa  h  jeHbrH.  BaM  6yayT  npejocTaBJieHbi  Maiepnajibi 
no  BbiSpaHHOH  BaMH  cckiihh.  HanpHMep,  HoqHaa  noe3jxa  Ha  noe3^e  b  CaHXT-IIeTep6yrp  h  o6paTHO  no3Bon«T  BaM  He 
3aKa3biBaTb  rocTHHHiiy. 

H  HaxoHen  -  Bbi  MoxceTe  nepejaib  qeibipe  cipaHHiibi  A4  Barnero  CTeHflOBoro  flOKaafla  b  oprxoMHTeT:  onnaTHTb 
ny6jinxaiiHK)  Barnnx  tc3hcob  H3  pacqeTa  no  6  pySjiefi  3a  xawmyto  cTpaHHny  TeKCTa  (qepe3  HBa  HHTepBana  12  xerneM), 
xaxcabiH  pHcyHox  h  Kaacuyio  TaSjiHuy.  B  3TOM  cnyqae  oprxoMHTeT  pa3MecTHT  Bam  aoxnaa  bo  BpeMfl  CHMno3HyMa  Ha  CTenae, 
ony6jiHxveT  Bamn  Te3HCbi  b  rpyaax  cHMno3HYMa.  ripomv  Bac  nepecnaTb  bth  aeHbrH  Ha  cqeT  TOO"A3po3onb  TexHonorHfl" 
HHH  7714095748  OKno  26121540  OKOHX  95120  PacqeTHbifi  cqeT  p/c  40702810600010000820  b  OAO  AE 
IIpoMpajTex6aHKr.  MocxBaK/c  30101810000000000366  5HK  044  525  366 

IIoHnHCbiBaHTecb  Ha  acypHaji  A3PQ3QJIH  -  200  py6jiefi  roaoBan  nojnucKa . 

BA^CHO!  BbinycKH  JKypnajia  Aaposomi  3a  1998  roa  hbjihiotch  3Kcnpecc  nySjiHKauneH  Te3HcoB, 
nony'HeHHbix  no  3JieKTp ohh oh  noHTe  oth  ynacraH  b  MengxyHapoziHOM  A3p030JibH0M  CnMno3HyMe.  Mbi 
oGpamacMCH  k  aBTopaM  c  npocbSoH  bo3MO>kho  cKopee  BbicJiaTb  jihct  3a\ieiiaHHH  no  cbohm  cxaTbHM  no 
cne/iyiomeH  4>opwe:  na  cmpamnje  HOMep...  cmpoxe  HOMep  (cBepxv/cHH3y)  Hanucano...  (vKa3an.  ouihGomhoc 
cjiobo  hjih  Bbipa^ceHne  h  oflHO  -  nBa  cJioBa  ao  h  nocne  stoh  ouihGkh.  OihhGkv  Ha^o  noflnepKHyrb)  donotcno 
6bimb  Hanucano  (npHBecTH  npaBHJibHoe  HanncaHne.)  npeflce.naTe.iHM  ceKunn  -  npocHM  VKa3aTb  Ha3BaHim  h 
Howepa  flOKJiaflOB,  KOTopbie  nonxoaHT  no  TexiaTHKe  b  Bamy  ceKUtmo.  ripocbGa  cBH3aTbCH  c  aBTopaMH  h 
npHraacHTb  hx  cflenaTb  aoKJian  b  paMKax  Bamen  ceKunn. 

Bcex  cneuiiajiHCTOB  npocHM  npHCbuiaTb  cboh  oi3biBbi  no  a^pecy  119285  MocKBa  2-Moc^hhlm  21-117  EenoBy 
H.H.  PaGoTbi,  KOTopbie  Bbi  Ha30BeTe  ocoGchho  HHTepecHbiMH  ,  Gynyr  BbiflBHHyTbi  Ha  npeMHH  Pocchhckoto 
a3po30JibHoro  oGmecTBa  (pap;  npeMHH  nozmepacaH  neHescHbiMH  cyMMaMH  ot  200  p;o  300  aoJuiapoB). 

B  to  nee  BpeMH  Banin  3aMeqaiiH5i  noMoryr  opncoMHTexy  chhtb  aoKnaabi  Tex  pa6oT,  b  KOTOpbix  Bw  HafifleTe 
oihhGkh,  no  noBony  KOTOpbix  Bbi  BbicKaaceTe  cepbe3Hbie  3aMeqaiiHH... 


5KHEM! 


Please  send  your  abstracts  beIov@blackrat.CS.msu.SU 


Jt  concerns  cheafiest  registration,  hotels,  transfiertation . .  foreigner  -  fdease  u/at/e  it. 


JJIhis  information  for  Russian  &.  CIS  fiarticifiants  only. 


HCypHEUT 


riocbiJiam-e  Te3HCbi  no  anpecy:  belov@blackrat.cs.msu.su 


3tO  HayKa,  npH6opbI,  BblHHCAHTeAbHbie  nporpaMMbl  H  TeXHOAOrHH  B  PoCCHH  H  CTpaHaX  CHF. 
ripimiJia  nopa  nepeaaTb  cnoHcopaM  (OoHa  ApMHH  CIIIA,  AMepHKaHCKoe  h  PoccnncKoe 


(J)H3HHecKHe  oSmecTBa  ...)  othcok  ceKqHH,  npeaBapHTeabHvio  nporpawwy  CHMno3HVMa  h 
c6opHHK  Te3HCOB  aoKaaaoB.  CeHHac  pa6oTa  no  noaroTOBKe  sthx  MaTepnajioB  6jih3htch  k 
kohuv.  ripnHUHn  oTGopa  aoKaaaoB  npocr: 

1.  PeKOMeH^aqHH  npeaceaaTeaen  ceKqHH  h  BKcnepTOB.  TaKHe  peKOMeHaaqi-m  nojiynujin 
paSoTbi.  HanpaB.ieHHbie  a.na  ynacTHH  b  IAS  (KpoMe  Tpex  GoabiiiHX  CTaTeft  Ha  pyccKOM  h  na 
aHm  «3biKax  Hhkhthh3  AHaTOJiHfl  HjibHna  H3  HHCTHTVTa  3HepreTHHecKHX  npoSjieM 
XHMHHeCKOH  (|)H3HKH  PAH.  ErO  paGoTbl  nOCBBmeHbl  IliapOBOH  MOJIHHH,  T6JI /  <f)aKC  9397501  - 
npHrjiamaeM  3 aHHTepecoB a h h bi x  b  ripo6jieMe  nojiyHHTb  HHcJjopMaqnio  o  HOBbix  paGoTax 


HHKHTHHa) 


2.  Hajiunne  aoKVMeHTOB,  pa3pemaioiHHx  nenaTb  Te3ncoB  b  xpyaax  MeHcaynapoaHOH 
KOH^epeHpHH.-  3qecb  ciiTyauHH  cjioxcHaa  -  nojioBHHa  nojiyneHHbix  paGoT  He  noaKpenneHa 
aKTaMH  3KcnepTH3bi  h  nHCbMaMH  o  B03M0XCH0CTH  onyGjiHKOBaHHH  b  Tpyxa  MexcjiyHapoAHOH 
BCTpeHH.  BCE  3TH  PAEOTBI  OTJIOKEHEI  ao  MOMemra  nojiyneHHH  VKa3aHHbix 
aoKVMeHTOB.  3th  paGoTbi  motvt  GbiTb  BKjnoneHbi  b  oqHY  H3  aonojiHHTenbHbix  khhjkck  IAS 
Kax  TOJibKO  3TH  noKyweHTbi  GyayT  npeacTaBJieHbi  B  OpTKOMHTeT 


3.  HajiHHHe  aoKVMeHTOB,  noaTBepxcaaiomHX  onjiaTV  oprB3HOca  jihGo  omiaTy  nyGjiHKaqHH 
(aocraTOHHO  3anjiaTHTb  6  pyG  3a  crpaHHqy  TeKCTa  (h  6  pyG  3a  Kaxcabifi  pqcvHOK  h  Kaxcqyio 
TaGjinqy,  eciiH  ohh  BKJHoneHbi  b  Bauiy  crraTbio),  htoGbi  paGoTa,  yaoBJieTBopinomafl  nepBbiM 
,0bvm  KpHTepHHM,  Gbuia  HeMeqjieHHO  onyGnHKOBaHa.)  Ecjih  npq  stom  Bbi  He  3aGbiJiH  npucjiaxb 
neTbipe  jincTa  A4  c  Banin  m  creHaoBbiM  qoKJiaqoM  -  to  woxceTe  GbiTb  VBepeHbi  ,  hto  Barn  a 
paGoTa  GvqeT  npeqcTaBJieHa  Ha  IAS-4.  TaKHM  o6pa30M  b  Kpyr  oGinenna  CHMno3H\7Ma 
BOBJieKaioTCH  Te,  kto  He  Mo^ceT  npiiHHTb  ynacTHe  b  Harneq  Bcrpene  -  npoGneMa  aeHer  h  /hjih 
Bpe\ieHH.  TaK  b  Hauieii  BCTpene  GyayT  onyGjiHKOBaHbi  qoKJia^bi  H3  Epa3HJiHH,  MeKCHKH,... 
O^HaKO  aBTopbi,  KOTopbie  He  cmotvt  npHexaTb  Ha  Hainy  BCTpeny,  He  GyayT  BKJiioMeHbi  b 
HH(|)opM aqnoHHbie  cnncKM  cHMno3HVMa,  c  TeM,  HToGbi  sth  othckh  noKa3biBajiH  TOJibKO  Tex. 
KOTO  Bbi  MO)KeTe  BCTpeTHTb  B  riHTepe. 

npornv  Bac  npoBepHTb,  nojiynuJiH  jih  Bbi  noaTBepncaeHHe  o  npnewe  Te3iicoB,  o  noayneHHH 
aKTOB  3KcnepTH3bi  h  ^OKVMeHTa  oG  onjiaTe.  Ecjih  TaKHe  noaTBepxcaeHHfl  BaMH  He  Gbuin 
nojiyneiibi  -  He  cohthtc  3a  Tpya  nepecnaTb  MHe  aaTbi  oTnpaBKH  sthx  aoKyMeiiTOB  h  KaKyio- 
HnGv^b  qonojiHHTeJibH\io  HHd^opM aqnio ,  ecjin  oHa  mojkct  noMOHb  naiiTH  hx  noGbicrpee. 

EyqeT  BecbMa  nenanbHo  ,  ecjin  paGoTa,  no  KOTopon  noayneHbi  noaoxcHTejibHaa  peqeH3HH  h 
Bee  aoKVMeHTbi,  He  GyqeT  onyGjiHKOBaHa  no  cjiynaHHOH  ouiHGice  oprKOMHTeTa. 

Mbi  npiirnamaeM  npeqceaaTCJieH  ceKqHH  npoBepHTb  -  He  3a6biJiH  jih  ohh  onjiaTHTb  cboh 
OpTB3HOC.  MHHHMaJIbHblH  BapHaHT  -  60  pyG  (peTHCTpaqHH  OJIHOrO  aHfl).  IIpaKTHKa 
noKa3biBaeT.  hto  onjianeHHbiH  oprB3HOc  HBJiaeTCH  HeKOTOpoii  rapaHTHen  npHcyTCTBHH 
aoKJiaqHHKa  (a a  h  npeaceaarejiH  ceKqHH)  Ha  aoKaaae. 

TaKHM  oGpa30M  nocjieaHHH  (JjiuibTp  noMoraeT  BbiaeJiHTb  aBe  rpynnbi  B03M0X(Hbix 
ynacTHUKOB  IAS-4:  Tenepb  BHaHbi  Te,  kto  HMeeT  BO3M0JKiiocTb  npiiHHTb  vnacTHe  b  Harneii 
BCTpene  h  Te,  kto  3 aHHTep ecoB aH  TOJibKO  b  nyGjiHKaqHH  cbohx  paGoT, 

Mbi  caeaaew  Bee,  HToGbi  noaaepacaTb  nocjieaHHX  (ecjiH  ohh  He  3a6bian  onnaTHTb 
nvGaHKaqmo  cbohx  paGoT).  ynacTHHKH  xce  CHMno3HyMa  nonynaT  caMyio  niHpoKyio 
HH(J)opMaqHOHH^TO  noaaepJKKy.  npaKTHHecKH  Kaacaaa  paGoTa  GyaeT  onyGaHKOBaHa  Tpaxcati  - 
b  xcypnajie  a  Jin  SKcnpecc  oGcyacaeHHH  h  KoppeKqHH  ouihGok,  b  TeMaranecKOM  cGopHHKe  noa 
peaaKqneH  npeaceaaTejia  ceKqHH  h  b  KHHaoce  tc3hcob  aoKaaaoB  IAS-4.  IlepBbie  apa  H3aaHHB 
GyayT  cayxcHTb  oGiqecTBeHHoii  3KcnepTH30H  oKOHnaTejibHoro  H3aaHHB. 


Main  $fonmr  of  Symposium 


address:  BelovN.N.  45-269  Leningrad,  prosp.,  Moscow  125167  Russia  tel+fax  :+7-095- 1474361 

Scientific  investigation  in  aerosol  field. 

Aerosol  generators. 

PC  modeling  of  the  aerosol  dispersion  in  turbulence  atmosphere  for 
complicated  landscape. 

Publishing  of  AEROSOLS  (journal). 
lAS-meeting  organisation. 

ATECH  INVITES  YOU; 

As©  MEMM'psm1  wmmw 

Dear  COLLEAGUES, 

Russian  Aerosol  Society  invites  you  to  collaboration. 

Scientists,  engineers,  lawyers,  biologists,  medical  men,  ecologists,  professors,  managers  are 
joined  by  RAS  -  all  those  for  whom  the  development  of  aerosol  science  is  of  great  interest, 
who  makes  efforts  to  develop  clean  technologies,  filter  industry,  to  investigate  space  debris, 
transport  of  radioactive  aerosols,  to  use  aerosol  technology  for  yielding  new  materials, 
substances  in  aerosol  package  etc.  From  its  first  steps  RAS  has  had  rank  of  international 
institution.  Citizens  of  Russia,  the  USA,  some  states  of  the  former  Soviet  Union  (Tadjikistan, 
Ukraine,  Belarus,  Baltic  states  etc.).  This  book  devoted  to  The  4-nd  INTERNATIONAL 
AEROSOL  SYMPOSIUM  Sankt  Petersburgh  06.07.98-09.07.98  Thus  you  will  information 
about  aerosol  science  and  technology  in  Russia  and  all  states  former  USSR. In  this  journal 
you  may  to  publish  your  advertisements,  science  papers,  information  about  new  conferences, 
patents,  devices  and  technologies.  This  journal  is  the  best  source  of  new  information  in  wide 
field  aerosol  science  and  technology  of  the  former  USSR.  RAS  published  more  than  20 
selected  papers  of  the  leading  aerosol  scientists  of  the  Russia. 

Structure  of  the  RAS.  President  RAS  -  Prof.  Belov  N.N.  President  of  the  RAS  may  be 
elected  only  two  times  (by  3  years)  in  succession.  After  that  he  has  status  honour  president 
for  life.  RAS  has  departments  in  Moscow  region:  Zukovsky,  Faystovo,  Kaliningrad-Mosc., 
Mutishi,  Dolgoprudnii,  Electrostal,  Krasnogorsk,  Zvenigorod.  RAS  department  placed  in  all 
main  regions  of  the  Russia  :  Moscow,  S.-Peterburg,  Novosibirsk,  Kemerovo,  Irkutsk,  Penza, 
Dserzinsk,  Yaroslavl,  Kaluga,  Barnaul,  Kaliningrad,  Rostov,  Voronez,  Cheboksary, 
Samara,  Tver,  Obninsk,  Novorossiisk,  Vladivostok,  Samara,  Apatity,  Beresovskv,  Ulan- 
Ude,  Ivanovo,  Gelenzjik,  Vuborg,  Tomsk,  Kovrov,  Severobaykalsk,  Anapa,  Eisk.  RAS  has 
departments  in  former  USSR  states:  Belorus,  Ukraine,  Estonia.  Members  of  RAS  live  in 
USA  and  Portugal. 

Sponsors  of  the  RAS:  Main  sponsor  of  the  RAS  is  Aerosol  Technology  LTD  -  computers, 
financial  support,  Besides  Aerosol  Technology  LTD  RAS  has  following  sponsors:  Ministry 
of  science  of  the  Russia  and  PRORADTECHBANK  -  financial  support  of  the  first  Russian 
Aerosol  Conference  (October  1993),  University  of  the  electronics  &  mathematics-  halls  for 
Russian  Aerosol  Conference,  Karpov  Institute  of  Physical  chemistry  -  halls  for  International 
Aerosol  Symposium  (Moscow  March  1994,  July  1995) . 


Euroftean  Headquarters 

TSI GmbH,  ZiEGLERSTR.  1,  D-52076  Aachen,  Germany 


•  KOH#eHCaiJHOHHbIH  CHeTHHK 

qacTHU 

A3p030JIbHbie  ^aTHHKH  H 
npnSopbl  JX JI5I  3KOMOHHTOpHHra 
ABTOMaTH3HpOBaHHbie  CHCTeMbI 
TeCTHpOBaHHH  (J)HJIbTpOB  C 
BbICOKOH  3(|)Cj)eKTHHOCTbIO 

no  99.999999%! 


•  A3po30JibHbie  reHepaTopbi 
(pacnbinemie  pacmeopoe,  ducnepcuu, 
pacnbiJietwe  nopouiKoe) 

-  MOHCWicnepCHbie  h 

nojiHAHcnepcHbie. 


TSI  npemiaraeT  BaM  jihhhh  npubonoB 
xdw  juoSbix  a3po30JibHbix  uccjiedoeamu 
x  mecmupoeanuH  (pmbmpoe  u 
XKcimidpoeKU  Baiuezo  ooopydoeamin. 


•  BcnoMoraTejibHoe  oSopy^oBaHne  ZOW  Baiimx  a3po30jn>Hbix  npnSopoB. 
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ATECH  -  rJiaBHMH  cnoHCop  h  opraHH3aTop  MeacayHapoAHOro  Aapo30JibHOro  CnMn03MyMa. 

Cnem2JiMCT-a3po30JibmHK  (yneHbiH,  TexHOJior,  npndopHCT,  6H3HecMeii)  peimn 
MHorne  cboh  npo6jieMbi,  padoraz  c  TOO  Aapo30Jib  TexHOJiorHH  JItm  ! 


<  Me>KAVHAPOAHWH  A.9AjH30AbHh.m  OnA\n03HyM> 

IAS-4  Camm  llemepSypa  6-9  utonst  1998 

npeanaraeM  BaM  Bbi6parb  ojihh  H3  Tpex  BapHauxoB  yaacxHa  b  CHMncmyMe. 
nepBbiH  -  nojiHaa  penicTpannn  yaacTHa  b  pa6oTe  CHMno3nyMa. 

OprB3Hoc  cocTaBJiHeT  300  py6.  J\nst  Bac  6yayx  npnroxoBJieHbi  xpyabi  CHMno3HyMa  Ha  pyccKOM  h  Ha  aHniHHCKOM  a3HKax., 
BH3HTHBie  KapTOHKH,  63.2®,  aaHHbie  060  Bcex  ynacTHHKax  Hamea  BCTpenn.  npH  3TOM  nepea  BaMH  BCTaHeT  npoSjiewa 
rocTHHHHbi.  Han6onee  aemeBbiii  BapnaHT  rocxHHHiibi  -  KOMHaTa  Ha  aexBepbix  100  py6  b  aeHb.  OprKOMHTeT  noMoacex 
BaM  CBfl3aTbca  c  apyimtH  yaacxHHicaMH  -4 ,  icoxopbie  3aHHTepecoBaHbi  b  aeineBOM  xcHJibe. 

Bxopoii  BapiiaHT  -  perHCTpamw  ynacmH  b  xeneHne  o^Horo  ahh  -  60  py6.  CHMno3HyM  cTpoHTca  Tax,  hto6h  6nn3KHe  no 
HanpaBJieHHio  ceicnHH  npornmi  b  oaHH  aeHb. 

6/July/98:  CeKUHH  CBfl3aHHbie  H  6noa3po30JieM  h  nepeuocoM  a3p030Jia  b  aTMoc(J>epe. 

7/  July  19 8  A3po30JibHbie  xexHonorHH  ((jMJibxpanHH,  npon3B02CTBO  ajiMa3ono.ao6Hbix  MaTepnajioB,  ynbTpanHcnecpcHbie 
noponiKH,  ropeHHe  alien  eprup  ob  aHHoro  TomiHBa,  MeMSpaHHbie  (jrajibxpbi,  hhctbic  xcxhojiofhh  ...) 

B  3tot  ace  2chb  6ynyT  npe^cTaBJieHbi  paOoxbi  no  ‘JjyjIJlEPEHAM  -  CHHxe3,  SKCxpaicnHH,  cBOHCTBa,  xeopHK,  npnueHeHne, 
HaHOTpy6KH.. 

8/  July  m  A3P030JIB  H  KJIHMAT,  KOCMHHECKHH  MYCOP,  A3P030JIB  H  OKEAH  PanHoaKXHBHbie  asposonn, 
a3p030Jin  Meranonnca,  ByjncaHHqecKHe  a3po3onH,  oOjiaica,  3po3HOHHbie  a3p030JiH, ... 

9/July/98  ITocjieflHHH  zieHb  -  A3P030JIH  H  3flOPOBbE  -  Hcnonb30BaHHe  aaposojibHbix  MeaHKaMeHxoB,  B032eKCTBKe 
3arpa3HeHHH  B032yxa  Ha  opraHH3M,  HopMHpoBaHHe  a3po30JibHoii  narpy3KH  juin  pa3HHHHbix  npo^eccHH,  IlpoHHKHOBeHHe 
aacTHU  b  jierKHe,  B3aHMoaeiicxBHe  aacxHii  c  6nojiorHHecKHMH  cTpyKTypaMH...  w 

A3P030JIBHA5J  TEOPHil  (1)-  onraxa  a3po3onen,  Koaryjunina,  HyKJieaiiHH,  KOHneHcamw. ..TEOPHil  A3P030JIEI1(2)- 
flHOOY3HOcDOPE3,  TEPMOOOPE3...CjiymaHHe  HOKiiaaoB  BbiABHHyxbix  Ha  concKaHHe  npeMHH  PoccHHCKoro 
a3po30JibHoro  o6mecxBa  (UBe  H3  sthx  npeMHii  noiuiepxcaHbi  cyMMaMH  $300  h  $200  -  cnoncop  -  nnpeKTop  ERNAFT  OIL  Mr 
Mirlesse  (lUBeiinapHa) 

Bbi6paB  ana  nocemeHHH  TOJibKO  oahh  H3  flHeii,  Bbi  caicoHoMHxe  BpeMa  h  aeHbrn.  BaM  6yayx  npeaocxaBJieHbi  MaxepHaJibi 
no  Bbi6paHHO0  BaMH  cckuhh.  HanpHMep,  HOHHaa  noe32Ka  Ha  noe32e  b  CaHKX-nexep6yrp  h  o6paxHO  no3BOJiHT  BaM  He 
3aica3biBaTb  rocxHHHiiy. 

H  HaKOHeu  -  Bh  Moaceie  nepenaxb  aeTbipe  cxpaHHiibi  A4  Baniero  crreHAOBoro  aoKJiaaa  b  opncoMHTeT:  onnaxHXb 
ny6anKanHio  Bauinx  tc3hcob  H3  pacxexa  no  6  py6neii  3a  Kaacayio  CTpaHHny  TeKCTa  (aepe3  aBa  HHTepBaaa  12  KcraeM), 
Kaacabiii  pncyHOK  h  Kaxcayio  Ta6nHny.  B  stom  cayaae  oprKOMHTex  pa3MecxHx  Bam  aoKnaa  bo  BpeMa  cHMno3HyMa  Ha  cxeHae, 
ony6nnKyex  Bamn  xe3HCbi  b  xpyaax  CHMno3HyMa.  npouiy  Bac  nepecnaxb  3XH  aenbrn  Ha  caex  TOO"A3po30Jib  TexHOJiorHa 
HHH  7714095748  OKIIO  26121540  OKOHX  95120  PacaexHbiii  caex  p/c  40702810600010000820  b  OAO  AE 
IIpoMpaaTexoaHK  r.  MocKBa  k/c  30101810000000000366  EHK  044  525  366 

TToanHCbiBaiiTecb  HaacvpHaJi  A3PQ3QJIH  -  200  pv6jieii  rojQBM  noanHCKa^. 

BA^CHO!  BbinycKH  acypHajia  Aapoaonn  3a  1998  roa  abjihiotch  axcnpecc  nySaHKaunefi  xeancoB, 
noa)rMeHHbix  no  oireKTpoHHoii  no  me  pjw  ynacraa  b  MoKAVHapojmoM  A3p030jn>H0M  CnMno3nyMe.  Mbi 
oSpamaeMca  k  aBTopaM  c  npoctGon  bo3Mo>kho  cKopee  BbicjiaTB  jihct  3aMCHaHHH  no  cbohm  craTbaM  no 
cneny'iomeH  (jjopMe:  Ha  cmpanuife  HOMep...  cmpoKe  HOMep  (cBepxy/cHH3y)  nanucano...  (yaca^aTi.  omnSonHoe 
cjiobo  hjih  BbipanceHne  h  oaho  -  ABa  CHOBa  ao  h  nocjie  axon  ouih6ich.  OuinSKy  HaAO  noA^spKHyTb)  donoicHO 
Cbinib  Hanucano  (npHBecm  npaBHJibnoe  HanncaHne.)  IIpeAceAaTejiHM  ceKunii  -  npocmi  yKa3axb  naaBaHna  n 
HOMepa  AOKJiaAOB,  KOTopbie  noAXOAAT  no  TeMaxnKe  b  Bamy  ceKAHio.  npocb6a  CBA3axbca  c  aBxopaMH  h 
npnrnacnxb  hx  cAenaxt  AOKJiaA  b  paMKax  Barneii  ceKUHH. 

Bcex  cneunajiHCTOB  npocHM  npHCbiiraxb  cboh  0T3Hbli  no  aApecy  119285  MocKBa  2-Moct|)H.xbM  21-117  EenoBy 
H.H.  Pa6oiM,  Koxopbie  Bm  Ha30Bexe  oco6eHHO  HHXepecHbiMH  ,  6yAyT  BMABHnyxbi  Ha  npeMHH  PoccHHCKoro 
a3po30JibHoro  oSmecxBa  (paA  npeMHH  noAAep^caH  AeHeacHbiMH  cyMMaMH  ox  200  ao  300  AoairapoB). 

B  xo  ace  BpeMa  Banin  3aMenaHHH  noMoryT  opncoMHxexy  CHaxb  AOKJiaABi  xex  pa6ox,  B  KoxopMX  Bbi  Hannexe 
ouih6kh,  no  noBOAy  Koxoptix  Bbi  BbicKaacexe  cepbe3Hbie  3aMenaHHa... 

Please  send  your  abstracts  belov@blackrat.cs.msu.su 
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jKypHaji 


IIocbiJiaHTe  Te3HCH  no  anpecy:  belov@blackrat.cs.msu.su 


3to  Hayna,  npn6opbi,  BbiHHCAHTeAbHbie  nporpaMMbi  h  xexHOAorHH  b  Pocchh  h  cxpaHax  CHr . 
OpuiuJia  nopa  nepeqaTb  cnoHcopaM  (OoHq  ApMHH  CIIIA,  AMepmcaHCKoe  h  PoccnncKoe 
(J)H3HHecKH6  o6mecTBa  ...)  othcok  ceKqHH,  npe^BapHTenbHYio  nporpaMMV  cHMno3HVMa  h 
c6opHHK  Te3HcoB  qoKnaqoB.  Cennac  paSoTa  no  noqroTOBKe  sthx  MaTepnanoB  6jih3htch  k 


KOHqy.  npHHqnn  oTSopa  qoicnaqoB  npocT: 

1.  PeKOMenqaqHH  npeqceqaTeneii  ceKqHH  h  SKcnepTOB.  T axne  peKOMeHqaqHH  nonyHHnn 
paSoTbi,  HanpaBJieHHbie  qnn  ynacTHH  b  IAS  (icpoMe  Tpex  6ojibmnx  craTen  na  pyccxoM  h  Ha 
aHrn  jobiKax  HHKHTHHa  AHaTOJina  Hjibima  H3  HHcnny’Ta  3HepreTHHecKHX  npo6jieM 
XHMHHecKOH  <J)H3HKH  PAH.  Ero  paSoTbi  nocBHiqeHbi  uiapoBOH  mojihhh,  Ten/  4>aKc  9397501  - 
npHrnamaeM  3aHHTepecoBaHHbix  b  npoSnewe  nonynHTb  HH^opMaqnio  o  HOBbix  paSoTax 


HHKHTHHa) 


2.  HajiHMHe  qoKVMeHTOB,  pa3pemaiomHx  nenaTb  Te3HCOB  b  Tpyqax  MencqyHapoqHOH 
KOH(J)epeHqHH.-  3qecb  cHTyaqnsi  cnoncHan  -  nonoBHHa  nojiyneHHbix  pa6oT  He  noqKpenneHa 
BKTaMH  3KCnepTH3bI  H  nHCbMaMH  O  B03M0JKH0CTH  Ony6jIHKOBaHH5I  B  Tpyxa  MOKqVHapoqHOH 
BCTpenH.  BCE  3TH  PAEOTEI  OTJIO^CEHbl  qo  MOMeHTa  nojiyneHHH  yKa3aHHbix 
qoKy m eHTOB .  3th  paSoTbi  MoryT  6biTb  BKJHoneHbi  b  oqny  H3  qononHHTenbHbix  khhjkck  IAS 
KaK  TOJibKO  3th  qoKVM eHTbi  6yqyr  npeqcTaBJieHbi  b  oprKOMHTeT 


3.  HajiHMHe  qoKVM  eHTOB,  noqTBepxcqaioiqHX  onnaTy  oprB3Hoca  nn6o  onnaTy  ny6nmcaqHH 
(qocraTOHHO  3annaTHTb  6  py6  3a  cTpaHHqy  Texcra  (h  6  py6  3a  KancqbiH  pncyHOK  h  Kancqyio 
Ta6jiHqy.  ecnn  ohh  BKjnoneHbi  b  Bamy  craTbio),  HTo6bi  paSoTa,  yqoBneTBopmoman  nepBbiM 
qBVM  KpHTepHHM,  6bina  He\ieqneHHo  onySnmcoBaHa.)  Ecjih  npH  stom  Bbi  He  3a6biJiH  npHCJiaTb 
neTbipe  jiHCTa  A4  c  BauiHM  creHqoBbiM  qoKnaqoM  -  to  MonceTe  6biTb  yBepeHbi  ,  hto  Barna 
pa6oTa  6yqeT  npeqcraBJieHa  Ha  IAS-4.  TaKHM  o6pa30M  b  Kpyr  oGrqeHHH  cHMno3HVMa 
BOBJiexaioTCH  Te,  kto  He  MonceT  npiiHOTb  ynacTHe  b  Hainen  BCTpene  -  npo6neMa  qeHer  h  /hhh 
BpeMeHH.  TaK  b  Hainen  BCTpene  6yqyr  ony6jiHKOBaHbi  qoKnaqbi  H3  Bpa3HJiHH,  MeKCHKH,... 
OqHaKo  aBTopbi,  KOTopbie  He  cmotyt  npnexaTb  Ha  Harny  Bcrpeny.  He  6yqyr  BKJnoneHbi  b 
HH(J)OpMaqHOHHbie  CnHCKH  CHMn03HVMa,  C  TeM,  HToSbl  3TH  CnHCKH  nOKa3bffiaJIH  TOJibKO  Tex, 
KOTO  Bbi  MOXCeTe  BCTpeTHTb  B  nHTepe. 

npoiny  Bac  npoBepiiTb,  nojiyHHJiH  jih  Bbi  noqTBepncqeiiHe  o  npneMe  Te3HCOB,  o  nonyneHHH 
3ktob  3KcnepTH3bi  h  qoKVM  CHTa  06  onjiaTe.  Ecjih  TaKHe  noqTBepncqeHHH  BaMH  He  SbiJiH 
nojiyneHbi  -  He  cohthtc  3a  Tpyq  nepecnaTb  MHe  qaTbi  OTnpaBKH  sthx  qoKVMeHTOB  h  KaKyio- 
Hn6vqb  qonojiHHTenbH\To  HH^opMaqnio,  ecjiH  OHa  MonceT  noMonb  Hanra  hx  noSbicTpee. 

Eyqer  BecbMa  nenanbHo  ,  ecnn  pa6oTa,  no  KOTOpon  nojiyqeHbi  nononcHTenbHan  peqeH3HH  h 
Bee  qoKVM eHTbi,  He  6yqeT  onySjiHKOBaHa  no  cjiynaiiHOH  oninSKe  oprKOMHTeTa. 

Ivlbi  npHrnamaeM  npeqceqaTeneii  ceKqHH  npoBepHTb  -  He  3a6binH  nn  ohh  onnaTHTb  cboh 
oprB3Hoc.  MHHHManbHbiii  BapnaHT  -  60  py6  (perHCTpaqnn  oquoro  ahh).  npaKTmca 
noKa3biBaeT,  hto  onnaneHHbiii  oprB3Hoc  nBnneTcn  HeKOTopoil  rapaiiTHeii  npncyTCTBHn 
qoKnaqnHKa  (qa  h  npeqceqarenn  ceKqHH)  Ha  qoKnaqe. 

TaKHM  o6pa30M  nocneqHHH  <|)HnbTp  noMoraeT  BbiqenHTb  qpe  rpynnbi  BO3M0)KHbix 
ynacTHHKOB  IAS-4:  Tenepb  BiiqHbi  Te,  kto  HMeeT  B03MoxcHOCTb  npHHJiTb  ynacTiie  b  Hamefi 
BCTpene  h  Te,  kto  3aHHTepecoB3H  TonbKO  b  ny6nHKaqHH  cbohx  pa6oT, 

Mbi  cqenaeM  Bee,  HTo6bi  noqqepncaTb  nocneqHHX  (ecnH  ohh  He  3a6binn  onnaTHTb 
nyOnHKaqnio  cbohx  pa6oT).  YnacTHHKH  nee  cHMno3HyMa  nonynaT  caMyio  mHpoKyio 
HH(J)opMaqHOHHyio  noqqep>KKy.  IlpaKTHHecKH  Kancqaa  pa6oTa  6yqeT  ony6nHKOBaHa  Tpnneqbi  - 
b  neypHane  qnn  SKcnpecc  oScyncqeHnn  h  KoppeKqHH  omnSoK,  b  TeMaTHHecKOM  cSopHHKe  noq 
peqaKqueH  npeqceqaTenn  ceKqHH  h  b  KHHncKe  tc3Hcob  qoKnaqoB  IAS-4.  IlepBbie  qBa  H3qaHHn 
6yqyT  cnyncHTb  o6iqecTBeHHOH  3KcnepTH3on  oKOHnaTenbHoro  roqaHHfl. 
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ULTRA-FINE  POWDERS  OF  METALS,  PRODUCED  BY 
EVAPORATION-IN-FLOW  TECHNIQUE. 

JIQATCH  A.N.,  LEYPUNSKY  I.O.,  KUSKOV  MX,  VERZHBITSKAYA  T.M. 

Institute  of  Energy  Problems  of  Chemical  Physics  JUS. 

1 77829  Jlussia  Moscow  3-331,  Eeninsky  fir-t,  38,  bd.2  E-mail  afigatck® chftk  rasru 

( First  received  18  March  1998;  accepted  for  presentation  during  IAS-4) 

A  generator  to  produce  the  plum  of  ultra  fine  powders  of  metals  and/or  metal  oxide  with 
concentration  as  great  as  1 010: 1 013  1/cm3  is  proposed.  Ultra  fine  powders  of  metals  and  metal 
oxides  were  produced,  using  evaporation-in-flow  technique  from  the  free-levitating  drop, 
suspended  between  the  coils  of  HF-inductor  (this  technique  is  a  further  improvement  of  Gen- 
Miller  technology  [1]).  The  powders  of  Ag,  Cu,  Ni,  Al,  either  AI2O3  and  NiO  with  juvenile 
particle  surfaces  and  particle  sizes  within  the  range  5:200  nm  were  generated  in  inert  gases  (He, 
Ar)  or  in  a  mixture  of  inert  gas  with  oxygen. 

Particle  samples  were  trapped  directly  from  the  gas  flow  by  electron  microscope  grids  (for 
TEM  evaluations),  by  silicon  plate  (for  electronography  investigations)  or  by  perforated 
stainless  foil  boats  -  for  adsorption  and  TPD/MS  (temperature  programmed  desorption  with 
mass-spectrometric  analysis  of  desorbed  products)  experiments. 

Electron  microscopy  investigation  of  particles  size  and  shape  were  carried  out  using  Philips 
EM  430  ST  microscope  to  evaluate  the  dependence  of  particles  array  structure  parameters  on 
particle  size.  The  analysis  of  structure  characteristics  for  particles  of  different  sizes  were 
carried  out  by  means  of  electronographic  techniques  too. 

Probe  gas  technique  with  further  TPD-MS  analysis  were  used  to  investigate  the  dependence 
of  active  surface  sites  concentration  and  energy  characteristics  on  particle  sizes. 

The  dependencies  of  average  particle  sizes  on  gas  flow  parameters  (the  flow  speed,  inert 
gas  pressure  and  gas  type)  and  the  drop  temperature  and  size  were  evaluated.  It  was  found,  that 
the  average  particle  size  decreases  with  the  decrease  of  the  drop  temperature  (the  drop 
temperature  increases  sharply  with  the  increase  of  its  size  under  the  device  conditions  being 
constant),  the  flow  speed  increase  and  the  gas  pressure  decrease.  Helium  as  the  carrying  gas 
generates  less  particles,  than  argon.  The  nucleation  kinetics  in  particle  formation  w’as 
investigated.  Naturally,  characteristics  of  all  these  dependencies  are  determined  by  a  character 
of  the  evaporated  metal. 

The  particles  of  the  following  minimal  size  parameters  were  generated  and  investigated: 

Pair:  "earning  gas  -  metal"  Average  particle  size  <R> 

Al  -  He  2.8 
Al  -  Ar  7.0 
Ag-He  4.7 
Ag-Ar  10 
Ni-Ar  3.7 
Cu-Ar  14 

Particle  size  distribution  was  found  to  obey  logarithmically  normal  law  with  ?R/<R>=1. 
The  shape  of  particles  was  near  the  spherical  one,  but  the  less  particles  was  edged  and  had  the 
shape  with  the  fifth  order  of  symmetry.  Twins  and  more  complex  particles  assembles  were 
observed  too. 

The  experiments  on  adsorption  such  probe  gases  as  carbon  dioxide  and  water  vapour  were 
carried  out.  It  was  found,  that  energy  characteristics  of  adsorption  active  sites  on  the  surface  of 
ultra  fine  (<r><10  nm)  and  relatively  "rough"  (<r>~100  nm)  differs  from  each  other 
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significantly.  E.G.,  maximum  of  TPD  curve  splits  to  "two-headed''  shape  and  moves  towards 
higher  temperatures  for  "ultra  fine"  particles  both  for  water  and  for  carbon  dioxide  on  the 
surface  of  silver. 

These  probe  gas  adsorption  showed  less  reactionability  of  cold  metal  particles  surface,  than 
it  might  be  expected. 

This  work  was  supported  bv  grants:  DNAOO 1-96-00051,  DSWAOO 1-098-0002  (Defence 
Special  Weapons  Agency,  USA)  and  RFBR  96-15-97318  (Russian  Foundation  for  Base 
Research). 
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"Center  for  Multidiscifdinartf  Study,  University  of  Belgrade,  i/ugodaoia 
( First  received  20  March  1998;  accepted  for  presentation  during  IAS-4) 

The  aerosol  spray  pyrolysis  method  was  applied  for  submicrometar  to  nanosized  ceramic 
oxide  powder  synthesis  using  a  wide  range  of  compositions.  Particles  formed  by  homogeneous 
or  heterogeneous  nucleation  from  aerosol  generated  by  twin  fluid  and  ultrasonic  atomizers,  the 
later  operating  at  1.7  and  2.5  MHz.  Recent  research  has  focused  on  controlled  powder 
synthesis,  with  the  purpose  of  ensuring  control  over  particle  purity,  shape  and  size  distribution. 
X-ray  diffraction,  infrared  spectroscopy,  differential  scanning  calorimetry,  particle  size  analysis, 
scanning  and  transmission  electron  microscopy  were  used  for  particle  characterization. 
Tailoring  of  the  powder  size,  morphology,  chemical  and  phase  composition  was  possible  by 
controlling  the  solution  and  process  parameters.  Control  of  the  mechanisms  of  droplet 
generation,  coagulation  and  evaporation/drying  stages  enabled  the  production  of  different 
particle  morphologies.  In  the  case  of  twin  fluid  derived  powders  the  appearance  of  hollow 
spheres  with  a  complex  surface  structure  composed  from  primary  crystallites  is  dominant. 
Nanosized  and  submicronic  dense  spherical  particles  are  obtained  ultrasonically.  Control  over 
the  particle  size  and  shape  uniformity  as  well  as  structural  homogeneity  in  multicomponent 
systems  is  established  by  maintaining  the  aerosol  density  below  108  droplets/cm3.  The 
phenomenon  of  funicular  agglomeration  in  submicronic  multicomponent  powders  was 
explained  bv  the  mechanisms  of  particle  formation  and  interparticle  sintering  in  the  presence  of 
a  liquid  phase.  Assuming  that  a  certain  particle  morphology  forms  during  the  first  stage  of 
spray  pyrolysis,  the  empirically  obtained  particle  size  and  morphologies  were  discussed  in  the 
context  of  the  modeling  of  evaporation  stage.  The  developed  model  gives  a  good  description  of 
phenomenon  of  mass  and  heat  transfer  and  is  in  agreement  with  the  obtained  experimental 
results  and  numerical  prediction. 
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CONSOLIDATION  OF  ULTRADISPERSED  POWDERS 
SYNTHESIZED  FROM  AEROSOLS 
NIK0LIC  N.,  MILOSEVIC  0.,  MANCIC  L. 

Institute  of  Technical  Sciences  of  the  Serbian  Mcadenq  of  Sciences  and  vJrts,  (Jugoslavia 

SRECKQYlC  T.t  MARINKOVlC  B„  RISTIC  M.M. 

Centre  for  Multidiscifdinartj  Studies,  University  of  Belgrade,  (Jugoslavia 
( First  received  20  March  7  998:  accepted  for  presentation  during  IAS-4) 

The  development  of  novel  materials  eventually  leads  to  an  expansion  of  new  methods  for 
the  synthesis  of  powders  with  the  desired  properties.  A  rising  increase  of  research  for  the 
applications  of  materials  with  the  characteristics  of  the  ultradispersed  structures  is  evident. 
Polycrystalline  ultradispersed  oxide  powders  were  synthesised  from  aerosols  by  the  spray 
pvrolvsis  and  freeze-drying  method.  X-ray  diffraction,  differential  scanning  calorimetry, 
infrared  spectroscopy  and  scanning  electron  microscopy  were  used  for  particle  characterisation. 
The  obtained  submicronic  and  nanostructured  powders  were  reactive,  homogeneous,  high- 
purity  and  with  a  narrow  particle  size  distribution.  Consolidations  of  powders  up  to  high 
densities  were  performed  through  the  compacting  of  dispersed  powders  and  sintering  of  the 
obtained  compacts  in  order  to  achieve  materials  with  the  improved  properties.  Nonisothermal 
sintering  process  was  analysed  using  dilatometric  data.  The  sintered  pellets  were  characterised 
with  XRPD,  SEM  and  BET  method.  The  obtained  results  were  discussed  in  terms  of  particle 
morphology. 
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CALCULATION  OF  ANISOTROPIC  SCATTERING  OF  SOLAR  RADIATION  IN 
ATMOSPHERE  (MONOENERGETIC  CASE). 

ARISTOVA  E.N..  GOLDIN  V.YA. 

Institute  for  Matkeniatical  Modelling  of  TAS 
{ First  received  01  January  1998:  accepted  for  presentation  during  IAS-4) 

The  strong  anisotropic  scattering,  including  scattering  with  forward-peaked  indicatrix 
(small  angle  scattering),  is  very  important  at  the  solar  radiation  transport  in  atmosphere 
containing  aerosols.  In  the  paper,  a  method  of  radiation  transport  calculation  at  strong 
scattering  anisotropy  is  developed.  And  scattering  indicatrix  is  used  without  approximation, 
directly,  for  example  according  the  data  from  [1]. 

Radiation  intensity  in  the  method  is  represented  as  a  sum  of  three  components:  1)  non- 
scattered  solar  radiation,  including  specularly  reflected  from  the  Earth  surface  one  (analytical 
solution),  2)  small  angles  scattered  direct  solar  radiation  and  its  specularly  reflected  part  (with 
multiple  scattering);  (high-accuracy  representation  of  this  component  with  real  indicatrix  is 
obtained),  3)  all  the  rest  radiation,  the  method  of  calculation  of  which  is  based  on  our  papers 
[2,3].  L 

The  method  makes  it  possible  to  consider  also  real  anisotropy  of  reflection  from  the  Earth 
surface  [2];  because  of  lack  of  data  ,we  restricted  ourselves  by  linear  combination  of  specular 
and  diffusive  reflection. 

The  results  of  calculation  of  several  problems  in  monoenergetic  case  for  plane 
approximation  of  atmosphere  are  presented. 
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Problems  for  different  angles  of  incidence  of  solar  radiation  in  cloudless  atmosphere  as 
well  as  at  presence  of  cloudiness  are  considered.  An  appearance  of  "inner  boundary 
conditions"  for  radiation  intensity  at  inner  and  outer  cloud  boundaries  as  natural  consequences 
of  complete  solving  the  problem  in  non-homogeneous  medium  is  interesting. 
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REMOTE  SENSING  OF  FOREST  FIRES  AND  THE  DIRECT  RADIATIVE 
FORCING  OF  FIRE  SMOKE 
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( First  received  10  March  1 998;  accepted  for  presentation  during  IAS-4) 

Smoke  aerosols  produced  by  fires  modify  the  earth’s  radiation  budget.  The  direct  impact  is 
referred  to  as  direct  radiative  forcing  (DRF).  Until  now,  studies  dealing  with  the  DRF  of  fire 
smokes  have  focused  on  the  top  of  the  atmosphere  in  tropical  regions.  This  study  investigates 
atmospheric  DRF  due  to  smoke  from  boreal  forest  fires.  The  presentation  include  two  parts. 
Part  I  deals  with  the  detection  of  forest  fires  by  satellite.  Part  II  is  concerned  with  the 
determination  of  DRF  by  fire  smoke. 

A  fire  detection  algorithm  was  designed  to  monitor  active  fires  using  individual  AVHRR 
images  across  the  Canadian  boreal  forest  zone.  It  takes  advantage  of  information  from  multi¬ 
channel  AVHRR  measurements  to  determine  the  locations  of  active  fires  on  satellite  pixels  of 
about  1  km2  under  clear  sky  or  thin  cloud  conditions.  Daily  fire  maps  were  obtained  showing 
all  fires  across  Canada  except  for  those  obscured  by  thick  clouds.  This  was  achieved  by  first 
composting  all  the  AVHRR  scenes  acquired  over  Canada  and  then  apply  the  fire  detection 
algorithm.  480  Canada-wide  N OAA/AVHRR  daily  mosaics  from  1994  to  1996  during  the  fire 
seasons  were  processed.  Composting  the  daily  fire  spots  permits  a  nation-wide  view  of  the  total 
burned  area  in  a  month,  season  or  any  specified  period,  in  addition  to  providing  information  on 
the  timing  and  development  of  fires.  The  total  area  of  burning  across  Canada  is  estimated  to  be 
approximately  4.9,  7.1  and  1 .6  million  hectares  in  1994,  1995  and  1996  respectively.  The  peak  of 
burning  also  varies  considerably  from  one  year  to  another  ranging  from  June  to  August,  and  so 
does  the  spatial  distribution  of  fires.  In  general,  conifer  forests  appear  to  be  more  vulnerable  to 
burning  and  tend  to  grow  bigger  than  deciduous  forests. 

By  virtue  of  a  satellite  retrieving  algorithm  for  estimating  surface  absorbed 
photosynthetically  active  radiation  (APAR)  over  the  visible  wavelengths  (400-700  nm),  the 
DRF  caused  by  "smoke  can  be  distinguished  from  the  radiative  effects  of  other  agents.  The 
algorithm  was  first  validated  under  a  range  of  sky  conditions:  clear,  smoky  and  cloudy  days.  It 
was  found  that  the  estimated  fluxes  are  in  good  agreement  with  surface  observations  for  both 
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clear  and  cloudy  days.  For  smoky  days,  the  estimates  are  generally  greater  than  the 
observations.  With  aerosol  corrections,  the  two  fall  again  into  a  good  agreement.  This  finding 
suggests  that  smoke  DRF  can  be  determined  simply  as  the  difference  between  observed  and 
estimated  APAR  without  correction  for  aerosol.  Following  this  method,  instantaneous,  daily 
and  monthly  mean  DRF  values  due  to  smoke  were  calculated.  At  the  peak  of  the  burning 
season,  in  July  1994,  monthly  mean  atmospheric  DRF  was  as  high  as  26.0  Wm'2.  This  is  quite  a 
significant  amount  in  comparison  to  the  total  forcing  of  -76.7  Wm"2  at  the  surface  by  both 
clouds  and  smoke,  and  to  the  monthly  mean  APAR  flux  of  132.6  Wm'2. 
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Aerosol  effects  on  atmospheric  radiation  are  a  major  source  of  uncertainty  in  understanding 
the  past  climate  and  predicting  climate  change.  To  help  reduce  this  uncertainty,  the  1996 
Tropospheric  Aerosol  Radiative  Forcing  Observational  Experiment  (TARFOX)  and  the  1997 
second  Aerosol  Characterization  Experiment  (ACE-2)  measured  the  properties  and  radiative 
effects  of  anthropogenic  aerosols  over  the  Atlantic  Ocean.  TARFOX  focused  on  the  urban- 
industrial  haze  plume  flowing  from  the  eastern  United  States  over  the  western  Atlantic,  whereas 
ACE-2  studied  aerosols  carried  over  the  eastern  Atlantic  from  both  European  urban/industrial 
and  African  mineral  sources.  These  aerosols  often  have  a  marked  influence  on  the  top-of- 
atmosphere  radiances  measured  by  satellites.  However,  the  accurate  derivation  of  both  optical 
depths  and  radiative  flux  changes,  or  radiative  forcing,  from  the  satellite-measured  radiances 
remains  a  difficult  challenge  for  the  wide  range  of  aerosol  types  and  properties  present. 

In  TARFOX,  sensors  and  samplers  on  four  aircraft,  land  sites,  and  ships  measured  optical 
depth  spectra,  aerosol  composition,  microphysics  and  optical  properties,  and  radiative  fluxes 
during  many  overpasses  by  different  satellites.  Closure  studies  show  that  the  aircraft-measured 
flux  changes  agree  with  those  derived  from  the  aerosol  measurements  using  several  modeling 
approaches.  Essential  to  obtaining  this  agreement  is  modeling  the  aerosols  as  moderately 
ab sorbing -i.e.,  having  midvisible  single-scattering  albedo  between  about  0.90  and  0.95.  These 
values  are  in  accord  with  the  aircraft  measurements  of  (1)  aerosol  absorption  and  scattering 
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coefficients,  (2)  unexpectedly  large  carbonaceous  fractions  of  aerosol  composition,  and  (3) 
unexpectedly  large  aerosol  humidification  factors. 

In  ACE-2,  European  urban-marine  and  African  mineral-dust  aerosols  were  measured  by 
sunphotometers  on  the  Pelican  aircraft  and  the  Research  Vessel  Vodyanitskiy,  and  by  sensors 
on  NOAA  satellites.  We  present  a  comparison  of  the  optical  depths  derived  from  the  NOAA- 
14  satellite  data  with  those  measured  by  our  fourteen-  and  six-channel  sunphotometers.  We 
find  that  the  excellent  agreement  for  urban-marine  aerosols  is  degraded  when  African  dust  is 
present.  Using  the  sunphotometer  data  during  ascent  and  descent  of  the  aircraft,  we  also 
obtain  extinction  profiles  for  separated  layers  dominated  by  African  dust  and  urban-marine 
aerosols,  respectively.  The  extinction  profiles  allow  us  to  obtain  size  distributions  for  both  these 
aerosol  types,  showing  the  distinctive  differences  between  them.  These  optical  depth  and  size 
spectra  are  combined  with  model  complex  refractive  index  spectra  to  calculate  radiative  flux 
changes  induced  by  the  different  aerosol  layers.  By  combining  solar  beam  transmission 
measurements  in  the  0.94-micron  band  with  those  at  neighboring  wavelengths,  we  also 
determine  water  vapor  columns  and  profiles,  which  are  shown  to  agree  well  with  aircraft  in  situ 
measurements. 
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The  simulations  of  heat  and  mass  transfer  processes  related  with  kinetics  of  the  phase 
transitions  received  new  impact  from  applied  research  related  with  novel  material  production 
based  on  a  nanoparticles  [1].  The  homogeneous  nucleation  is  the  first  stage  of  nanoparticles 
creation  at  vapors  mixture. 

High  rates  of  a  nucleation  and  nanoparticles  growth  lead  to  a  depletion  effect  of  vapor 
density  at  nucleation  zone.  In  some  cases  this  effect  brings  to  stop  of  the  nucleation  process 
which  is  extremely  sensitive  to  the  supersaturation  value.  The  diffusion  mechanism  restores  the 
vapor  density  at  nucleation  zone  in  some  time  if  new  phase  particles  have  been  removed  from 
nucleation  zone.  Finally,  nucleation  and  particles  growth  is  repeated.  Such  process  is  called 
oscillatorv  nucleation.  It’s  clear  that  oscillatory  nucleation  impacts  greatly  on  the  productivity 
of  a  devices  for  nanoparticle  production. 

The  physical  and  mathematical  model  of  oscillatory  nucleation  is  developed  to  simulate 
some  parameters  of  an  this  process  .  The  mathematical  model  includes  integro-differential 
equation  of  the  mass  transfer  processes  with  source  related  with  growth  and  motion  of  a 
nanoparticles.  It  have  been  shown  that  heat  processes  have  small  influence  on  oscillatory 
nucleation  if  pressure  carrier  gas  is  much  larger  the  partial  vapor  pressure.  The  evolution  of 
the  moving  source  are  described  by  the  systems  of  ODE. 

Btn{x,t)  =  dx(D{x)Bxn{x,t)~  I(R(z(t)),<n(z(t))  >,t)  (!) 

where  n(x,t)  is  the  vapor  density,  <n(x,t)>  is  the  average  vapor  density  in  a  spatial  domain 
occupied  by  nanoparticles,  D(x)  is  a  vapor  diffusion  coefficient,  I  is  general  form  of  moving 
source,  z  is' the  position  of  the  center  of  mass  of  a  nanoparticles  clouds,  R(z(t))  is  the  average 
radius  of  nanoparticles.  The  value  of  I  is  directly  proportional  the  number  density  of 
nanoparticles. 
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~  =  v(Ry<n(z(t))>)  (2) 

where  v  is  the  velocity  of  nanoparticles.  The  drag  force,  gravitational  force  and  thermophoretic 
force  influent  on  the  velocity  value. 

^=L(R){<n(z(t))>-nMt))>]  (3) 

at  v  ' 

where  ne(z(t)  is  the  saturated  vapor  density,  L  is  the  known  function  of  Knudsen  number. 

The  theory  is  illustrated  by  an  example  of  oscillatory  nucleation  in  diffusion  cloud  chamber. 
The  spectral  variant  of  Galerkin’s  method  is  used  for  investigation  this  mathematical  model. 
Results  of  numerical  simulation  of  oscillatory  nucleation  are  presented.  The  mass  transfer 
processes  are  calculated  in  one-dimensional  approximation.  In  particularly,  for  oscillatory 
nucleation  at  microgravity  environment  are  considered.  The  comparison  of  experimental  results 
(Fourier  spectra  of  nanoparticles  production  rate)  and  theoretical  calculation  of  the  frequencies 
of  oscillatory  nucleation  are  discussed. 
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Recent  studies  indicate  that  theoretical  computations  of  the  diffuse  component  of 
downward  shortwave  irradiance  significantly  exceed  measurements  at  the  surface  under  clear- 
sky  conditions.  This  discrepancy  leads  to  the  uncertainty  in  estimating  the  total  surface 
irradiance  under  clear  sky  condition.  Because  aerosol  optical  properties  are  temporally  and 
spatially  variable,  uncertainties  in  the  optical  properties  of  aerosols  contribute  to  uncertainties 
in  irradiance  computations. 

To  investigate  the  possible  role  of  aerosols  in  this  discrepancy  at  the  Atmospheric  Radiation 
Measurement  site  in  northern  Oklahoma,  U.S.,  we  relate  ground-based  measurements  of  direct 
and  diffuse  broadband  irradiance,  as  well  as  aerosol  spectral  optical  thickness,  to 
meteorological  parameters  such  as  relative  humidity,  wind  speed,  and  wind  direction.  When 
available,  we  analyze  lidar  backscattering  returns  for  information  about  the  aerosol  profile. 
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CONCEPT  OF  POLARIZED  LIGHT  SCATTERING  MATRIX  CORRECTNESS 
6ERM0QEN0VA  T.A.,  KONOVALOV  N.V..  PAVELYEVA  E.B. 

Uddifsh  Institute  of  dfifilied  Mathematics,  Russian  Jcademq  of  Sciences, 

Miusskaqa  Sq .  V,  Moscow,  Russia,  125017 
(First  received  26  February  1998;  accepted  for  presentation  during  IAS-4) 

The  polarization  effects  play  an  essential  role  in  the  radiative  transfer  in  oceans,  in 
atmospheres  of  the  Earth  and  of  planets,  in  astrophysical  objects.  The  contemporary 
experimental  facilities  are  able  to  fix  the  polarization  value  beginning  with  the  thousandth 
fraction  of  percent.  The  polarization  effects  registration  results  in  the  sharp  increase  contents 
and  size  of  an  accessible  information.  It  permits  to  interprete  and  understand  more  deeply  the 
physical  processes  in  real  objects,  to  obtain  qualitative  and  quantitative  characteristics  of  the 
scattering  substance  nature. 

In  our  report  some  aspects  of  transfer  theory  and  numerical  methods  relating  to  the 
polarized  light  transfer  in  scattering  and  absorbing  media  are  considered.  The  conception  of  the 
non-negativity  of  polarized  scattering  matrices  is  the  base  of  developed  theory. 

The  key  moment  of  this  theory  is  the  Stokes  cone  introducing.  This  cone  is  the  set  of  Stokes 
vectors  satisfving  some  inequalities  in  four-dimensional  real  vector  space.  Those  inequalities 
imply  from  a  physical  analysis  of  Stokes  parameters,  characterizing  the  polarized  light.  The 
matrix,  transforming  linearly  the  Stokes  vectors  is  named  nonnegative,  if  any  Stokes  vector  is 
transformed  also  into  Stokes  vector. 

Almost  complete  absence  of  the  information  on  scattering  matrices  for  real  physical  objects 
is  the  obstacle  to  the  successful  solution  of  the  polarized  transfer  problems.  The  scattering 
matrices,  which  are  measured  experimentally  or  obtained  numerically,  are  always  determined 
with  errors  and  are  not  nonnegative.  Thus,  the  main  problem  of  the  polarized  transfer  theory  is 
a  problem  to  develop  a  physical  correctness  (non-negativity)  criterion  for  scattering  matrices,  to 
check  and  correct  the  known  scattering  matrices. 

We  formulate  in  report  the  necessary  and  sufficient  conditions  of  the  non-negativity  of 
polarized  scattering  matrices  in  the  form  convenient  for  practical  use. 

The  correction  algorithm  for  polarized  scattering  matrices  which  are  not  non-negative  is 
proposed  and  discussed.  It  is  based  on  the  combination  of  the  well-known  methods  for  extremal 
problems:  methods  of  the  steepest  gradient  descent,  Gelfand-Cetlin  method  of  "ravines"  and 
local  step  search.  Our  correction  algorithm  has  been  developed  and  realized  in  FORTRAN 
codes.  The  experimental  matrices  of  radiative  scattering  by  the  natural  ocean  waters  have  been 
studied.  We  found  them  to  be  incorrect  at  the  scattering  angles  near  0  or  180  degrees,  where  the 
measurement  accuracy  is  low.  These  matrices  have  been  corrected. 

Numerical  transport  methods  and  Monte-Carlo  methods  require  a  very  large  calculation 
time  in  problems  for  optically  thick  media.  It  is  naturally  to  use  in  those  problems  the 
asymptotic  approaches  developed  in  traditional  (scalar)  transfer  theory.  Our  investigations  in 
this  direction  are  based  on  the  analysis  of  characteristic  equation  taking  into  account  the 
polarization  effects.  In  general  suppositions  we  have  investigated  the  structure  of  the 
characteristic  equation  spectrum  and  establish  base  properties  of  the  main  eigenvalue  and 
corresponding  eigenfunction,  determining  radiative  regime  far  from  irradiated  boundaries. 
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TIME  DYNAMYCS  OF  THE  DISPERSE  COMPONENT  OF 
THE  BIPHASE  LASER  ACTIVE  MEDIUM 
LETFULLIN  R.R.,  MEUKHOV  K.6.,  I60SHIN  Vi. 

Lebedev  Physics  Jnstitute  of  Russian  dcadeny  of  Sciences  (Santana  ISnanch) ,  Novo-Sadovaya  St.  221, 
Santana  1130/1,  Russia,  Tel:+7 (816  2)31 1181,  Rax:+7 (816  2)355600,  C-mail:  fian@ssu  sanurna  ru 

(First  received  25  December  1997;  accepted  for  presentation  during  IAS-4) 

Heterogenius  chemical  active  systems,  consisting  from  disperse  particles  of  metal  or  their 
compounds  suspend  in  gas  mixtures,  present  a  significant  interest  for  getting  the  high 
concentrations  of  free  atoms  (active  chemical  reaction  centres)  in  the  quantum  electronics  for 
making  the  active  medium  of  lasers.  So,  for  instance,  disperse  phase  forms  a  base  of  the  active 
medium  variety  of  lasers  on  metal  vapours  [1],  as  well  as  in  under  development  the  pulsed 
chemical  oxygen-iodine  [2]  and  fluorine-hydrogen  [3,4]  lasers. 

Main  defect  of  lasers  on  the  biphase  active  medium  is  a  quick  degradation  of  the  disperse 
component  and,  consequently,  small  lifetime  of  the  active  medium  with  given  characteristics. 
Ever  changing  with  time  of  the  disperse  phase  properties  lead  to  worsening  the  output  features 
of  laser,  or  to  breakdown  of  laser  generations  in  general.  Regrettably,  in  the  laser  studies  on 
disperse  medium  was  not  conducted  analysis  of  degradation  processes  of  the  biphase  active 
medium,  and  not  determined  possible  limits  of  changing  the  aerosol  parameters,  for  which  laser 
generation  on  such  scheme  impossible.  In  particular,  small  lifetime  existence  of  given  working 
mixture  of  a  HF-laser  with  disperse  phase  insufficient  for  preparing  of  master  generator  and 
initiating  a  laser  in  the  experiment,  can  be  one  of  the  possible  reasons  that  hitherto 
experimentally  not  received  its  generation. 

This  work  is  devoted  to  detailed  studying  the  processes  of  disperse  component  degradations 
of  the  active  medium  of  pulsed  chemical  oxygen-iodine  and  HF-lasers,  considered  with 
provision  for  coagulation  [5]  particles,  their  gravitation  precipitation  and  electrostatic 
scattering. 

The  range  at  most-possible  parameters  of  the  disperse  component,  under  which  possible 
generation  of  pulsed  chemical  oxygen-iodine  and  HF-lasers,  is  determined  from  laser-chemical 
kinetics  and  the  aerosol  optics  analysis,  calculated  by  diffraction  Mie  theory  [6].  For  a  HF-laser 
a  radius  of  aluminium  particles  must  falls  within  ro  =  0.09  +  0.4  pm,  but  their  concentration, 
accordingly,  No  =  10  9  -4-  10  7  cm  "3.  In  the  case  of  a  pulsed  chemical  oxygen-iodine  laser  on 
biphase  active  medium  must  satisfy  parameters:  radius  of  iodine  particles  ro  ^  0.04  pm  at 
concentrations  No  >  106  cm"3,  or  radius  of  iodine  particles  r0  =  H5  pm  under  their 

4  3-3 

concentrations,  accordingly,  No  =  4-10  -4-8-10  cm  . 

It’s  shown  that  main  contribution  to  disperse  component  degradation  of  the  active  medium 
of  lasers  contributes  a  process  of  Brownian  coagulation,  changing  by  precipitation  for  big 
particles. 

Take  as  a  criterion  of  active  medium  optical  transparency  for  laser  radiation  a  condition 
Isca/Io  «  1,  where  Isca  and  Io  -  intensities  of  scattering  and  incident  radiation,  most  possible 
value  of  time  of  existence  of  the  biphase  active  medium  of  said  lasers  was  evaluated.  So,  for 
instance,  for  a  HF-laser  the  maximum  scattering  of  radiation  on  X  =  3.3  pm  correspond  to  the 
size  of  the  aluminium  particles  r  =  0.6  pm,  consequently,  chosen  by  us  criterion  will  be  executed, 
if  in  result  distribution  on  sizes  N(r)  practically  particles  of  specified  radius  are  absent.  Coming 
from  this,  and  considering  all  processes,  which  is  leading  to  the  diligence  of 
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aluminium  aerosol  in  the  active  medium  of  a  HF-laser,  it  was  determined  that  condition  N(r  - 

9 

0.6  pm)/No  «  1  is  good  executed  only  for  a  time  t  <  250  seconds  (ro=  0.05  pm,  No  =  2*10  cm 
3).  For  pulsed  chemical  oxygen-iodine  laser  a  time  of  existence  large  iodine  aerosol  within  said 
restrictions  is  equal  t  «  180  *  260  seconds  and  defined  by  high  precipitation  the  particles. 

Obtained  results  in  the  article  allow  to  give  concrete  recommendations  on  a  time  of 
preparations  and  of  the  biphase  active  medium  of  pulsed  chemical  oxygen-iodine  and  HF-lasers 
with  given  parameters. 
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EFFECT  OF  SAHARAN  DUST 
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Recent  advances  in  the  physical  description  of  the  source  of  mineral  aerosol  together  with 
global  aerosol  transport  model  that  describe  the  size  distribution  of  aerosols  have  allowed  for  a 
considerable  improvement  in  the  description  of  the  atmospheric  cycle  of  dust.  Here,  we  present 
several  years  of  simulation  of  Saharan  dust  transport  using  analyzed  winds  from  the  European 
Center  from  Medium  Range  Forecasts  (ECMWF).  We  compare  the  results  of  the  model  with 
several  types  of  observations: 

*  Meteosat  geostationnary  satellite 

*  Ground  measurements  of  aerosol  concentration 

*  Lidar  profile  obtained  during  the  Sofia-Astex-Mage  experiment  near  the  Azores 

The  agreement  found  between  the  seasonal  variations  of  mineral  concentrations  at  3  sites: 
Barbados  Island  (13°10'N.  59°30’W),  Sal  Island  (16°40'N,  22°55'W)  and  Izafla  (28°20'N, 
16°29'W).  suggests  that  the  transport  and  principal  removal  processes  are  well  represented  in 
the  model.  Furthermore,  on  a  shorter  time  scale,  most  of  the  episodic  events  of  dust  transport 
from  the  Sahara  are  captured  by  the  model.  We  also  examine  the  Lidar  profiles  that  give  us 
precise  information  about  the  vertical  distribution  of  this  aerosol  which  main  features  are 
captured  in  the  simulation.  Concurrently  to  the  Lidar  measurements,  radiative  measurements 
estimated  the  flux  at  the  top  of  the  atmosphere.  These  encouraging  results  have  lead  us  to 
estimate  the  direct  radiative  impact  of  the  mineral  aerosol  over  Northern  Africa  and  the 

Copyright  1998  ©by  Aerosol  Technology  Ltd.  Phone/Fax:  +7(095)1474361  EMAIL:  belov@tehno.mmtel.msk.su 


PageNo  103 

AEROSOLS  1 998  volume  4a  No  5 

Northern  Atlantic.  The  top  of  the  atmosphere  net  radiative  effect  over  the  region  averages  less 
than  1  Wm-2  over  the  region  of  study  but  the  distribution  of  the  forcing  shows  a  very  large 
contrast  between  warming  exceeding  20  Wm-2  over  Africa  and  cooling  exceeding  10  Wm-2 
over  the  Eastern  Equatorial  Atlantic  Ocean. 
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GAS-DISPERSED  SYNTHESIS  OF  THE  METAL  OXIDES  NANOPOWDERS 
POLETAYEV  N.I.,  ZOLOTKO  A.  N.,  VOYCHWK  J.I.,  FLORKO  A.V.,  ALTMAN  1.  S. 

Institute  Combustion,  Odessa  State  University,  Odessa,  Ukraine 
( First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

At  this  work  the  possibilities  of  obtaining  the  metal  oxides  nanopowders  are  considered  by 
the  combustion  methods.  The  gas-dispersed  synthesis  (GDS)  method  is  based  on  combustion 
of  dust  clouds  of  metal  particles  in  a  laminar  plume  (it  can  be  premixed  plume  -  like  Bunzen's 
burner  or  nonpremixed  two-phase  plume  -  like  Burke-Shuman's  diffusion  burner).  The  obtained 
powders  are  well  desagregated,  have  the  spherical  morphology,  narrow  gradation,  average  size 
of  particles  -  0.04  -0.1  microns.  To  obtain  pure  oxide  powders  of  Al,  Zr,  Ti,  Fe,  Mg  etc.  by 
GDS  method  it  is  necessary  to  use  not  less  pure  microdisperse  metal  powders  which  are 
frequently  obtained  from  the  appropriate  oxides.  However,  unique  properties  of  obtained 
nanopowders,  and  also  the  technological  virtues  of  the  method  GDS  (very  low  expenditure  of 
energy,  has  one  stage,  ecological  cleanness)  do  a  line-up  an  oxide  -  metal-oxide  quite  acceptable 
for  a  commercial  production.  The  method  GDS  allows  also  to  obtain  multicomponent  oxides 
by  burning  mechanical  mixtures  of  powders  of  metals  and  their  alloys. 

The  influence  of  basic  macroparameters  of  a  plume  (fuel  and  oxidizer  concentration,  metal 
particles  dispersion)  and  also  thermal  structure  of  the  combustion  zone  on  disperse  and  phase 
characteristics  of  the  combustion  products  have  been  investigated  by  experiment  for  aluminum. 
For  the  definition  of  temperatures  of  condensed  and  gas  phases  in  combustion  zone  the 
spectral  methods  were  employed  and  for  the  analysis  of  the  combustion  products  the  disperse 
and  x-ray-  methods  were  used.  It  is  shown,  that  nanopowder  of  alumina  (average  size  of 
particles  0.04-0.07  microns,  y-crystal  phase),  which  properties  depend  little  on  variation  of 
parameters  of  synthesis,  accounted  for  no  less  than  99.5  mass  persents  of  the  products.  The 
rest  (-0.5  %)  compose  the  oxide  particles,  which  sizes  are  about  fuel  sizes. 

For  powders  of  the  high-boiling  metals,  such  as  Fe,  Zr,  Ti  it  is  proved  the  possibility  of 
their  gas-phase  combustion  (under  the  temperatures  of  gas  and  condensed  phase  in  combustion 
zone,  which  is  lower  than  temperature  of  the  metal  boiling)  with  formation  of  oxide 
nanopowders  of  these  metals  (average  size  of  particles  -  0.02-0.05  microns).  Zr,  Fe,  Ti  particles 
burn  heterogenetically  in  tw’o-phase  plumes  with  a  low  content  of  oxygen  in  carrying  gas  flow 
with  generation  oxide  particles,  which  sizes  are  of  the  order  of  particles  sizes  of  the  initial  fuel. 
Increase  of  oxygen  concentration  in  particles  dust  clouds  of  these  metals  (more  than  40-50  %) 
result  in  sharp  increase  of  yield  nanopowder  fraction  of  the  combustion  products,  i.e. 
intensification  of  gas-phase  reactions. 

On  the  bases  of  the  obtaining  results  it  is  initiated  an  attempt  to  mechanism  of  formation 
and  growth  of  particles  of  a  condensed  phase  in  combustion,  with  the  supposition  about  the 
heterogeneous  mechanism  of  condensation.  Calculated  value  of  an  average  size  of  oxide 
particles  and  its  dependence  on  dust  clouds  parameters  are  obtained.  The  comparison  of 
experimental  and  theoretical  outcomes  is  produced  which  has  confirmed  a  validity  of  the 
accepted  supposition. 

This  work  was  supported  by  the  Ministry  of  Education  of  Ukraine  and  partially  by  INTAS 
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DETAIL  APPROACH  TO  DESCRIPTION  OF  NANOOXIDES  CONDENSATION 
GROWTH  DURING  METALS  COMBUSTION 

ALTMAN  1.5. 

Institute  tf  Combustion,  Odessa  State  University,  Odessa,  Ukraine 
( First  received  04  April  1998;  accepted  for  presentation  during  IAS-4 ) 

As  it  is  known  the  nanooxides  are  the  main  part  of  the  products  of  the  metals  gas  phase 
combustion.  Description  of  the  processes  of  the  condensation  growth  of  oxides  has  great 
applied  (for  the  gas-dispersed  synthesis)  and  general  theoretic  importance.  Existing  now 
condensation  models  describe  nucleation  and  don't  pay  enough  attention  to  kinetics  of  the 
nucleus  condensation  growth.  As  a  rule  it's  considered  that  condensation  is  proceeded  in  quasi¬ 
equilibrium  regime.  But  the  recent  author's  experimental  investigations  (with  Yu.L.Shoshin) 
show  the  essential  non-equilibrium  of  nanooxides  optical  characteristics  during  their 
condensation  growth.  This  causes  interest  to  consideration  of  detail  mechanism  of  processes 
accompanying  condensation  growth. 

In  this  work  the  growing  oxide  particle  is  considered  as  the  aggregate  of  two  non 
isothermal  subsystems  -  system  of  electrons  and  system  of  phonons.  It  is  shown  that  the 
processes  of  the  gas  molecules  adsorption  and  desorption  are  nonreversible  during 
condensation  growth  of  particle.  The  energy  of  these  processes  is  transferred  through  twro 
different  channels.  The  system  of  kinetic  equations  describing  the  heat  transfer  between 
electrons  and  phonons  subsystems  and  the  evolution  of  the  adsorption  and  desorption  energy 
is  formulated.  The  analysis’  of  probable  solutions  of  this  system  shows  that  in  the  oxide 
particles  having  some  size  the  electrons  system  becomes  cool.  This  leads  to  decrease  of 
adsorption  rate  and  therefore  to  the  stopping  of  the  oxides  condensation  growth.  The  obtained 
result  apparently  explains  the  absence  of  large  oxide  particles  at  the  products  of  metals 
combustion  (when  there  is  the  gas-phase  combustion). 

This  work  was  sponsored  by  the  Ukraine  Ministry  of  Education  and  partially  by  INTAS 
(grant  96-2334). 
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ULTRAFINE  TI02  PARTICLES  SYNTHESIS  BY  COMBUSTION  OF  TITANIUM 
DUST  IN  02+N2  (PREMIXED  AND  SEPARATED  REAGENTS  JETS) 

SHGSHIN  YU.L 

Institute  of  Combustion,  Odessa  State  University,  Odessa,  Ukraine 
(First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

The  experiments  with  laminar  premixed  flame  of  titanium  dust  /  (oxygen+nitrogen) 
mixtures  stabilized  on  2.5cm  diameter  Bunzen-type  burner  w'as  carried  out.  These  experiments 
have  demonstrated  for  the  first  time  that  at  high  oxygen  concentrations  the  titanium  particles' 
burning  can  be  partly  in  gas  phase  regime  with  formation  of  considerable  quantity  of  utrafme 
oxide.  When  oxygen  volume  concentration  in  dust/gas  mixture  was  40%  the  part  of  ultrafine 
titanium  oxide  was  about  30%  from  the  wJiole  oxide  quantity.  The  increase  of  oxygen  volume 
concentration  above  40%  lad  to  flame  slipping  into  dust  feeding  system. 

To  settle  the  problem  of  safe  titanium  dust  burning  with  pmpose  of  ultrafine  titanium  dust 
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production  the  combustion  of  thin  titanium  dust  jet  with  separate  reagent  and  oxidizer  flows 
was  experimentally  studied.  Vertical  titanium  dust  /  nitrogen  laminar  jet  was  formed  using 
electrodynamical  dust  dispersing  system.  Dust  jet  diameter  was  l-2mm.  The  outlet  hole  of  dust 
supplying  system  was  surrounded  by  concentric  tube  with  diameter  15mm  trough  which  oxygen 
was  supplied.  Oxygen  volume  spending  was  much  more  than  nitrogen  volume  spending.  In  case 
of  low  dust  flow  velocities  the  flame  stabilized  in  outlet  hole.  When  dust  flow  velocity  was 
gradually  increased  suddenly  flame  out  took  place  and  flame  stabilized  in  distance  10-50mm 
from  outlet  hole,  depending  on  dust  flame  velocity.  By  wariating  of  dust  flow  velocity  it  was 
possible  to  establish  stable  distanced  flame  at  dust  mass  concentrations  0.3-10kg/m  .  The  ratio 
of  distance  between  flame  and  outlet  hole  to  dust  jet  diameter  reached  0  times  at  dust  jet 
diameter  I  mm.  It  is  believed  that  the  main  reason  of  distanced  flame  stabilization  is  diffusional 
dissipation  of  nitrogen  from  a  dust  jet,  which  lead  to  increase  of  flame  propagation  velocity 
along  the  dust  jet  when  retiring  from  outlet  hole.  Estimated  oxygen  volume  concentrations  in 
the  axis  of  dust  jet  near  the  flame  front  was  20-90%  depending  on  experimental  parameters. 
Therefore,  inspite  of  separate  reagents  feeding,  the  flame  in  fact  was  premixed  or,  at  high  dust 
concentrations,  of  intermediate  premixed-diffusion  type.  The  part  of  ultrafine  titanium  oxide 
was  more  than  80%  from  the  whole  oxide  quantity. 

The  proposed  method  of  ultrafine  titanium  oxide  synthesis  is  safe  and  eliminates  the 
problems  of  conductive  heating  of  a  burner  and  thermophoretic  storage  of  ultrafme  oxide  on 
parts  of  the  burner.  Probably  this  method  can  be  used  also  for  ultrafine  zirconium  oxide 
synthesis  as  the  parameters  of  zirconium  and  titanium  burning  are  close. 
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SYNTHESIS  OF  ULTRAFINE  ZnO  PARTICLES  IN  DIFFUSION 
(ZnO  DUST+  PROPANE) /02  FLAME 
SHUSH  IN  YU.L. 

institute  of  Combustion,  Odessa  State  University,  Odessa,  Ukraine 
( First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

In  the  present  work  the  method  of  ultrafme  zinc  oxide  synthesis  by  burning  zinc 
dust/propane  mixture  is  proposed.  The  concentric  burner  with  separated  fuel  and  oxidizer  flows 
was  used  to  obtain  a  laminar  flame.  The  zinc  dust  /  propane  mixture  was  created  by 
electrodynamical  dust  dispersing  system  which  provided  laminar  flow  with  dust  concentrations 
0.1-10  kg/m3  .  The  pure  oxygen  as  an  oxidizer  was  used.  The  structre  of  obtained  diffusion 
flame  was  studied  experimentally.  Two  brightly  luminous  zones  formed  during  combustion: 
yellow  inner  zone  and  distanced  on  0.5- 1.5  cm  outer  zone  which  color  changed  from  blue  to 
green  and  yellow  by  gradual  increasing  of  dust  concentration.  Experiments  with  focused  He-Ne 
laser  beam  scattering  have  shoved  the  presence  of  condensed  phase  only  behind  the  inner 
luminous  zone  (initial  zinc  particles)  and  in-  and  beyond  outer  zone  (zinc  oxide  particles).  When 
a  small  water  droplet  was  inserted  between  luminous  zones  a  bright  radiance  appeared  near  and 
under  the  droplet  which  looked  like  "flame"  of  the  same  color  as  outer  zone.  The  radiance 
evidently  was  caused  by  zinc  oxide  vapor  condensation  due  to  cooling  by  water  evaporation. 
Analogous  radiance  appeared  when  thin  jet  of  cool  nitrogen  was  blown  between  zones.  The 
results  recounted  above  lead  to  the  next  conclusions  about  the  flame  structure.  Zinc  particles 
completely  evaporated  and  zinc  vapor  oxidized  in  common  diffusion  front  with  propane  (inner 
luminous  zone).  The  outer  luminous  zone  is  the  zone  of  zinc  oxide  vapor  condensation. 

The  increase  of  dust  concentration  in  zinc/propane  jet  led  to  the  increase  of  zinc  oxide 
particles  mean  diameter.  The  changing  of  color  of  zinc  oxide  condensation  zone  can  be 
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explained  by  disproportional  growth  of  radiance1  self-absorption  by  oxide  particles  for  different 
wavelengths.  Because  of  specific  spectral  dependence  of  zinc  oxide  emissivity  this  effect  must 
lead  to  nonuniform  increase  of  radiation  towards  the  short  wavelength  end  of  the  spectrum. 

The  zinc  oxide  powders  obtained  at  low  dust  concentrations  haven’t  shown  luminescence 
when  UY  irradiation,  but  powders  obtained  at  high  dust  concentrations  have  shown  yellow 
luminescence.  It  is  believed  that  high  heat  release  in  condensation  zone  in  second  case  provides 
long  residence  time  of  zinc  oxide  particles  at  high  temperatures.  The  excess  oxygen  introduced 
into  zinc  oxide  particles  in  high-temperature  post-condensation  zone  is  responsible  for  the 
luminescence. 

The  proposed  method  of  ultrafine  zinc  oxide  synthesis  doesn’t  require  external  energy 
sources.  The  laminar  regime  of  burning  provides  approximately  uniform  conditions  of  oxide 
particles  growth.  The  method  provides  a  simple  way  to  regulate  the  mean  diameter  of  oxide 
particles  by  regulation  of  zinc  dust  concentration. 
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REGIONAL  AEROSOL  MODELLING  WITH  A  EULERIAN  MODEL 
INQMAR  J  ACKERMAMN,  HEINZ  HASS 
?0312  JieSSJJICH  CCMTJIE  JJCUZJf 

MMNCWJRTSTJl .25 2-52068  JJCHCN QEJIMJNy (ik.:H9  2iJ  9V2f  205 e-mail:  iackerma^ford .com 
(First  received  30  March  1998;  accepted for  presentation  during  IAS-4) 

The  particulate  matter  suspended  in  the  troposphere  is  strongly  linked  to  numerous  air 
pollution  problems.  Aerosol  particles  serve  as  cloud  condensation  nuclei  and  therefore 
influence  the  chemistry  and  spatial  distribution  of  precipitation.  In  case  of  evaporating  clouds 
the  cycling  of  aerosol  particles  through  clouds  leads  to  a  physically  and  chemically  modified 
aerosol  system.  Heterogeneous  processes  within  as  well  as  on  the  surface  of  particles  have  the 
potential  to  modify  the  concentration  levels  and  the  spatial  distribution  of  most  acidic  and 
photochemical  air  pollutants  found  in  the  atmosphere.  Due  to  their  light  scattering  properties 
aerosol  particles  have  a  strong  impact  on  the  radiative  budget  of  the  atmosphere.  This  in  turn 
might  effect  the  photochemistry  by  changing  the  photolysis  rates  of  important  reactions. 
Additionally  submicrometer  particles  can  be  inhaled  and  therefore  might  be  a  cause  for  adverse 
health  effects. 

Hence,  a  more  accurate  modelling  of  air  pollution  has  to  consider  atmospheric  aerosol 
processes.  In  contrast  to  gas  phase  substances  it  is  not  sufficient  for  an  aerosol  to  predict  the 
chemistry  of  the  system  to  capture  the  effects  mentioned  above,  since  these  are  additionally 
influenced  bv  the  physical  characteristics  of  the  particle  population,  e.g.  number  and  size  of  the 
particles  or  mixing  degree  and  phase  state.  Therefore  this  paper  describes  an  approach  to  model 
particle  formation,  transport  and  deposition  with  respect  to  aerosol  chemistry  as  well  as  aerosol 
dynamics  for  the  use  in  regional  chemistry  transport  models. 

The  Modal  Aerosol  Dynamics  Model  MADE  for  Europe  has  been  developed  from  the 
Regional  Particulate  Model  (RPM,  Binkowski  and  Shankar,  1995),  adapted  for  European 
conditions  and  implemented  into  the  Eulerian  chemistry  transport  model  EURAD  (EURopean 
Air  pollution  Dispersion  model,  Hass  et  al.,  1995;  Ackermann  et  al.,  1995).  The  size  distribution 
of  the  submicrometer  aerosol  is  represented  by  two  overlapping  intervalls  (modes)  assuming  a 
lognormal  distribution  within  each  mode.  Coagulation  is  treated  within  each  mode  as  well  as 
between  the  modes.  Aerosol  mass  can  be  increased  by  direct  emission  of  particles,  the  formation 
of  new  particles  from  the  gas  phase  (nucleation)  and  by  growth  due  to  condensation. 

In  previous  versions  aerosol  chemistry  was  restricted  to  the  sulfate-nitrateammonia  and 
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water  system.  Since  secondary  organics  comprise  a  major  portion  of  the  atmospheric  aerosol  we 
will  describe  the  extension  of  MADE  to  organic  substances  in  the  aerosol  phase.  This  allows  to 
study  the  formation  of  secondary  organic  particles,  their  impact  on  the  size  distribution  of  the 
aerosol  population  and  the  response  of  the  gas  phase  chemistry  to  the  formation  of  particles  on 
a  regional  scale  over  Europe. 

Addtionally  we  will  describe  the  extension  of  the  model  towards  a  more  complete  coverage 
of  particle  chemistry  -by  adding  elemental  carbon,  primary  organics  and  PM2.5-  and  particle 
size  range  -by  adding  the  coarse  mode  aerosol  particles.  New  developments  to  incorporate 
aerosol-cloud  interactions  in  the  model  will  also  be  presented. 

The  simulations  will  be  performed  with  a  prototype  version  of  the  aerosol  code  from  the 
USEPA-Models3  system,  thus  providing  a  test  case  for  this  new  community  model  platform. 
Results  will  be  presented  for  an  episode  in  July  1994  for  an  European  domain  and  subdomains 
nested  into  this  grid  with  a  finer  resolution. 
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THE  MODIFICATED  PETRYANOV’S  FILTER  FOR  DIRECT  RADIOMETRY  OF 
ALPHA-RADIONUCLIDES  IN  AEROSOLS 
NEKRASOV  Y.V.*,  OeORODNYKOVB.I.*,  SURIN  N.M.** 

*  ficufiov ' s  Physical -  Cketnisb-tf  Jnstto,  10306 Y,  Russia,  Moscow,  Vorontcow  ficLe,  10  nekyasotP&l  cc  Jtifhi  .acru 
**  Institute  of  Oceanology,  PUIS,  117218,  Russia,  Moscow,  NachimoosIcUf  fiyosfiect,  36 
(. First  received  31  April  1998 ;  accepted  for  presentation  during  IAS-4 '■) 

Polymeric  fiber  materials  -  Petryanov's  filters  (PF)  -  are  frequently  used  at  the  quantitave 
analysis  of  radionuclide  contents  in  aerosol.  These  filters  have  high  effeciency  of  catching  of 
aerosol  particles  of  any  sizes  [1,2].  The  average  thickness  of  filtering  materials  at  all  analytical 
filters  does  not  surpass  3-3.5  mg/cm2,  i.e.  does  not  exceed  rundown  of  alpha-particles  with 
energy  5MeV.  This  circumstance  eases  the  factor  of  absorption  of  alpha-particles  in  volume  of 
filter,  though  and  it  is  not  enough.  The  decision  of  the  problem  is  some  simplified  by  use  of 
specially  developed  many-layer  filters,  containing  layers  from  superthin  fibre.  In  this  layer  the 
absorption  of  alpha-radiation  is  relatively  not  large  and  occurs  under  known  law,  enabling  to 
calculation  quantity  of  radionuclides,  accumulated  by  the  filtering  material  [3].  However  and  in 
this  case  the  direct  reception  of  energy  spectrum  of  sample  is  rather  problematic.  Frequently 
analytical  PF  are  used  for  enrichment  of  sample  with  its  subsequent  analysis  by  traditional 
radiometric  methods  in  a  combination  with  preliminary  chemical  allocation  and  concentrating  . 
Thus  significant  errors  connected  with  correct  account  of  losses  at  chemical  allocation  are 
appeared.  At  radiometry  of  samples  with  low-activities  the  liquid  scintillators  are  usually 
applied  (to  realize  of  spherical-geometry  experiment).  In  this  case  the  error  called  by  the 
account  of  solubility  of  sample  in  used  scintillator  is  added.  Moreover,  the  similar  method  is 
practically  not  aplicable  for  control  of  concentration  of  short-living  radioactive  isotopes.  New' 
type  of  filtering  material,  enabling  to  conduct  accumulation  of  sample  and  radiometry  of  alpha- 
active  aerosol  without  processing  of  sample  and  practically  in  spherical-geometry,  are 
developed  on  the  basis  of  PF  by  the  authors  of  the  present  message.  The  proposed  approach 
consists  in  transfer  of  radioactive  emission  of  sample  in  optical  emission  directly  in  the  filter 
material.  The  optical  emission  (radioluminescence,  excited  by  alpha-particles)  is  not  weakened 
by  polymeric  material  and  can  be  registered  by  standard  photoelectronic  devices. 

The  proposed  material  can  be  used  in  the  complex  analysis  of  radioisotope  composition  of 
accumulated  sample  by  methods  of  alpha-  beta-  gamma-coincidence  spectrometry.  Record 
sensitivity  can  be  obtained  in  this  case.  For  example,  the  accounts  show,  that  at  selection  of 
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sample  in  course  of  1000  seconds  with  pumping  rate  3  cm/s  the  sensitivity  on  241Am  will  be 
2x10-15  Ci/m3. 
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( First  received  01  April  1 998;  accepted  for  presentation  during  IAS-4) 

Biological  activity  of  phytoplankton  and  zooplankton  in  surface  seawater,  over  3/4  of  the 
Earth's  surface,  releases  about  15  to  40  Tg  S/year  (1  Tg=I012g)  of  DMS  into  the  atmosphere  . 
This  gas  rapidly  oxidizes  in  the  atmosphere  to  give  methane  sulfonic  acid  (MSA), 
dimethylsulfoxide  (DMSO)  and  sulfur  dioxide  (SO2)  which  subsequently  reacts  to  form  non 
sea-salt-sulfate  (nss-S042')  -  These  aerosols  (MSA,  DMSO  and  nss-S042-)  can  act  as  cloud 
condensation  nuclei  (CCN),  influencing  albedo  and  therefore  the  Earth's  climate. 

Due  to  its  importance  in  atmospheric  chemistry,  considerable  effort  has  been  made  in  the 
last  few  years  to  better  understand  the  seasonal  variation  in  DMS  and  its  oxidation  products. 
We  present  results  of  simultaneous  measurements  taken  over  a  2  to  4  year  period  in  order  to 
assess  whether  there  is  a  link  between  oceanic  and  atmospheric  DMS,  atmospheric  SO2,  and 
wet  deposition  of  MSA,  DMSO  and  nss-S042‘ . 

A  continuous  record  of  SO2  in  the  atmosphere  (1989-1990)  and  of  MSA  and  non-sea-salt- 
sulfate  (nss-S042')  in  rainwater  and  DMS  at  the  ocean  surface  and  in  the  atmosphere  (1987- 
1990)  were  performed  at  Amsterdam  Island  (37+S  77+E)  .  Covariations  are  observed  between 
the  oceanic  and  atmospheric  DMS  concentrations,  atmospheric  S02  concentrations,  wet 
deposition  of  MSA,  nss-S042'.  A  comparable  summer  to  winter  ratio  of  DMS  and  SO2  in  the 
atmosphere  and  LISA  in  precipitation  were  also  observed.  During  the  last  2  years  from 
December  1995  to  February  1997,  measurements  of  MSA  and  DMSO  in  rainwater  were  also 
performed.  DMSO  concentrations  ranged  from  7.0  to  369  nM,  with  a  distinct  seasonal 
variation.  The  mean  concentrations  during  the  summer  and  the  winter  periods  were  90  nM  and 
25.6  nM  respectively.  The  observed  DMSO  seasonal  cycle  is  in  line  with  the  observations  of 
DMS  in  the  atmosphere  and  MSA  in  rainwater,  measured  simultaneously  during  the  reported 
period. 

However,  the  summer  to  winter  ratio  of  DMSO  is  significantly  lower  than  that  observed  for 
DMS  and  MSA.  The  DMSO  to  MSA  ratio  and  its  observed  seasonal  variability  are  also 
presented.  The  implications  on  the  biogenic  sulfur  cycle  are  discussed. 
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ZIELINSKI  T. ,  ZIELINSKI  A.,  PISKOZUB  J. 

Institute  of  Oceanologtf ,  Polish  dcadeMj  of  Sciences 
ul.  Pocost.  Wayszauxtf  55,  8f-7f2  Sofidt  tiffncn®  Lofton  .gda  fil 
( First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

Keywords:  Aerosol,  Size  distribution,  Concentration,  Coastal  area,  Breaker  zone. 

This  paper  presents  the  results  of  research,  which  started  in  1992,  and  has  been  dedicated  to 
determination  of  aerosol  dynamics  in  the  marine  boundary  layer  over  coastal  areas  of  the 
southern  Baltic  under  various  hydrometeorological  conditions  by  means  of  the  lidar  method. 
In  the  marine  boundary  layer  over  the  breaker  zones  of  the  southern  Baltic  aerosol  size 
distribution  function  and  aerosol  concentration  depend  on  wind  speed,  direction  and  duration. 
The  results  obtained  indicate  that  for  northerly  winds  it  can  be  assumed  that  the  particles  which 
occur  in  the  marine  boundary  layer  above  the  breaker  zones  of  the  southern  Baltic  are  marine 
aerosols.  In  the  other  cases,  especially  with  southerly  winds  the  particles  are  a  mixture  of 
marine  aerosols  and  particles  of  the  land  origin.  With  southerly  winds  the  aerosol 
concentrations,  masses  and  fluxes  in  the  marine  boundary  layer  above  the  breaker  zones  are 
significantly  higher  than  in  the  case  of  northerly  winds  and  also  they  do  not  differ  substantially 
with  offshore  distance,  even  though  the  wind  speeds  are  lower  than  the  southerly  winds.  It  was 
revealed  that  in  the  case  of  northerly  winds  the  breaker  zone  could  be  easily  distinguished  from 
aerosol  concentrations,  masses  or  fluxes  which  were  higher  when  compared  with  these  of  the 
open  sea.  In  the  case  of  southerly  winds  it  is  not  as  easy  to  determine  the  range  of  the  breaker 
zone  because  the  mean  concentration  of  aerosols  is  constant  along  the  sounding  path.  Also,  the 
aerosol  concentrations  are  higher  in  the  case  of  southerly  winds  even  though  the  wind  speeds 
are  lower  for  theses  winds. 

The  lidar  method  allows  for  determination  of  variations  of  aerosol  size  distribution 
function,  aerosol  fluxes  and  their  residence  times  as  a  function  of  two  different  formulae  for 
roughness  length  coefficient  including  developing  roughness  and  fully  developed  roughness, 
diverse  sea  bottom  types  with  various  slopes  and  different  weather  conditions  with  changing 
wind  velocity,  direction  and  duration. 

The  procedure  has  been  verified  experimentally  on  several  types  of  Baltic  Sea  bottoms  and 
it  allows  for  the  good  estimation  of  aerosol  dynamics  in  the  coastal  zone  provided  that  wind 
conditions  and  the  sea  bottom  type  are  known. 
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PLUTONIUM  RELEASE  FRACTIONS  FROM  ACCIDENTAL  FIRES 

Vladimir  kogan  and  phil  m.  schumacher 

3attdle  Metnoricd  Institute  Colufnhus,  Ohio,  USd 
( First  received  02  April  1998;  accepted  for  presentation  during  IAS-4) 

Open  literature  and  technical  reports  covering  airborne  releases  of  plutonium  and 
plutonium-simulating  contaminants  during  combustion  of  radioactive  metals  themselves  and 
during  fires  in  processing  and  waste  storage  facilities  were  reviewed. 

Examination  of  the  literature  has  identified  three  major  sources  of  contamination  which 
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may  be  released  during  a  severe  accident  at  nuclear  facilities: 

1)  Release  by  oxidation  of  plutonium  metal, 

2)  Release  by  combustion  of  contaminated  solid  waste  materials  stored  in  the  facility,  and 

3)  Release  by  combustion  of  contaminated  flammable  process  liquids,  or  evaporation  of 
contaminated  non-flammable  liquids. 

Based  on  the  information  gathered  in  this  study,  airborne  releases  from  oxidation  of 
metallic  plutonium  were  grouped  into  three  general  categories.  These  categories  include 
plutonium  oxidation  at  a  range  of  temperatures  not  exceeding  plutonium  ignition  point, 
exothermic  combustion  of  plutonium  leading  to  its  melting,  and  an  explosive-like  dissemination 
of  plutonium  resulting  in  formation  of  airborne  plutonium  particles  and  their  subsequent 
violent  combustion. 

Combustion  of  contaminated  solid  waste  materials  appears  to  present  a  significant 
contamination  hazard,  because  of  the  quantity  of  contaminated  wastes  stored  in  nuclear 
facilities,  and  because  of  the  large  fraction  of  contamination  that  can  be  released  during  a  solid 
waste  fire.  Experiments  have  shown  that  up  to  50  percent  of  the  radioactive  contamination  can 
become  airborne  during  combustion  of  a  typical  waste  material,  if  the  material  is  burning  in  the 
convective  plume  of  the  fire.  A  large  fire  may  also  cause  bursting  of  waste  storage  drums 
exposed  to  direct  flames. 

Airborne  release  parameters  are  presented  in  terms  of  airborne  release  fractions  (ARF)  and 
respirable  fractions  (RF)  for  various  contaminated  combustible  solid  materials  involved  in  a 
fire: 

1)  Rubber  (polychloroprene  or  latex) 

2)  Polystyrene  resin 

3)  Polymethylmethacrylate 

4)  Paper  (cellulose)  and  mixed  waste 

5)  Mixed  waste  in  55-gal  drums 

All  releases  from  burning  contaminated  solid  materials  are  conservatively  assumed  to  be  in 
the  respirable  size  range.  However,  since  plutonium  oxide  contaminant  is  a  refractory  material 
unaffected  by  fire,  its  original  RF,  if  known,  should  be  used. 

Potential  releases  from  flammable  liquids  are  less  significant,  because  of  the  lower  releases 
expected.  Nevertheless,  the  risk  of  contaminant  releases  associated  with  combustion  of 
kerosene-like  flammable  liquids,  such  as  during  a  jet -fuel  fire  caused  by  a  crash  of  an  airplane, 
will  continue  to  be  of  significant  concern. 

With  the  potential  for  high  release  fractions,  uncertainties  associated  with  any  release 
parameter  needed  for  the  environmental  impact  calculations  become  also  extremely  important. 
It  is  shown  that  major  uncertainties  are  associated  with  the  considerable  amount  of  scatter 
among  the  reported  ARF  and  RF  data.  Much  of  this  scatter  is  due  to  the  experimenters'  desire 
to  investigate  a  variety  of  test  conditions  in  a  limited-scope  study.  These  variables  include  use  of 
plutonium  or  a  simulant,  chemical  form  of  the  contaminant,  its  size  distribution,  its  amount  and 
application  procedure,  type  of  combustible  material,  flow  conditions,  and  many  others.  Even 
when  experimenters  took  great  care  to  achieve  reproducible  fire  conditions,  order  of  magnitude 
variations  in  contaminant  release  were  observed.  The  physical  arrangement  of  the 
contamination  and  combustible  material  can  also  affect  test  results. 

The  health  effects  of  the  released  contamination  are  strongly  dependent  on  the  size 
distribution  and  composition  of  the  aerosol.  Respirable  contaminated  particles  present  the 
greatest  hazard  to  the  surrounding  population.  Aerosol  from  solution  tends  to  be  mostly 
respirable,  and  a  conservative  estimate  requires  a  relatively  large  respirable  fraction  for  this 
contamination  form.  In  many  experiments  involving  combustible  materials,  the  total  mass 
distribution  of  the  released  aerosol  was  measured,  which  may  not  provide  correct  information 
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regarding  the  size  distribution  of  the  contaminant  aerosol. 
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SOOT  AEROSOL  IN  THE  LOWER  STRATOSPHERE:  ABUNDANCE  AND 
CLIMATIC  IMPLICATIONS 
PUESCHEL  R.F.,  STRATA  A.W. 

MJSJ  Jmes  Research  Center,  Moffett  field,  CJ  99035-  WOO .  ?hone:65Q  .6095259. 
fax:650 .609 3625 .  Small:  rfiuesckel®  mail  .arc  jtasa  .goo 
(First  received  31  March  1 998;  accepted  for  presentation  during  IAS-4) 

Soot  aerosol  has  been  of  interest  in  connection  with  a  proposed  commercial  supersonic  fleet 
that  would  more  than  double  the  direct  injection  of  aircraft  emissions  into  the  lower 
stratosphere.  We  determined  an  average  surface  area  of  soot  aerosol  of  (4.6+2.7)e-3  pm2  cm-3 
in  the  northern  hemisphere  when  approximating  soot  particles  by  equivalent  spheres. 
Accounting  for  the  fractal  nature  of  soot  increased  this  value  20-fold.  The  abundances  in  the 
southern  hemisphere  were  lower  by  one  order  of  magnitude.  The  data  were  compiled  from 
fourty  Ames  wire  impactor  aircraft  samples  from  pole  to  pole,  between  0  and  -200  degrees 
western  latitude,  and  between  the  tropopause  and  20  km  altitude 

A  "decadal"  average  value  of  (2-5)  pm2  cm  3  for  the  total  aerosol  was  derived  from  the  1979- 
1981  and  late  1984-1990  SAM/SAGE  satellite  data  sets  [1]  which  exclude  the  major  El  Chichon 
effects  but  include  at  least  seven  other  volcanic  injections.  That's  why  this  "decadal"  average 
exceeds  by  one  order  of  magnitude  a  "background"  value  that  we  derived  from  our  in  situ 
samples  in  agreement  with  satellite  observations  [1]  in  1979. 

In  order  to  compute  the  optical  properties  of  the  stratospheric  aerosol,  we  applied  the 
Maxwell-Gannett  function  to  determine  a  "gray"  refractive  index  of  99%  by  mass  of  sulfuric 
acid/water  droplets  that  are  mixed  externally  with  1%  by  mass  soot  particles.  The  single  scatter 
albedo  of  this  mixture  is  close  to  0.98  at  mid-visible,  and  about  0.94  at  near-infrared 
wavelengths.  In  contrast,  a  pure  sulfuric  acid/water  aerosol  has  a  single  scatter  albedo  of  one  at 
mid-visible,  and  of  0.98  at  near-infrared  wavelengths.  Pollack  [2]  concluded  that  impurities 
reducing  the  single  scatter  albedo  to  0.98  or  less  at  solar  wavelengths  would  change  the  sign  of 
climate  forcing  from  cooling  to  heating.  Thus  it  appears  that  increased  emission  of  soot  aerosol 
into  the  stratosphere  by  a  proposed  supersonic  or  enlarged  subsonic  commercial  fleet  could 
prove  problematic. 
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A  COMPUTER  CODE  SYSTEM  ATRAD  FOR  EFFICIENT  PRECISE 
CALCULATIONS  OF  ATMOSPHERIC  RADIATION. 

5HILK0VA.V'.,  shilkoVa  s.V. 

Institute  for  Mathematical  Modelling  of  the  Russian  Jcademg  of  Science,  Moscour 
(First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

The  report  is  devoted  to  computer  code  system  ATRAD  (ATmospheric  RADiation)  for 
numerical  calculations  of  atmospheric  radiation  transfer  in  climate  studies.  Mathematical 
methods  for  numerical  modelling  are  submitted.  Calculation  results  are  presented. 

A  specificity  of  the  Earth  atmosphere  and  connected  problems  are  the  following: 
A)Heterogeneity  of  altitude  profiles  of  optically  active  gases.  B)Very  large  number  of  molecular 
absorption  lines  (resonances)  (10E4  -  10E5).  C) Presence  of  cloud  layers  where  the  optical 
thickness  with  respect  to  absorption  and  scattering  at  particles  changes  sharply  and  temporal 
varying  of  cloudiness  and  aerosols. 

The  existing  computer  codes,  solving  these  problems,  are  divided  on  poles  apart: 

1)  “Line  -  by  -  Line”  calculations  of  radiation  spectra.  These  codes  provide  precision  control  at 
all  stages  of  transport  equation  solving  and  use  real  microscopic  cross-sections  of  radiation 
scattering  and  absorption  as  a  data.  Their  disadvantages  are  large  calculation  time  and 
difficulties  at  change  of  calculation  variants. 

2)  “Semi  empirical  methods  and  codes”  applying  in  climate  studies.  These  methods  are 
economical  and  permit  the  fast  change  of  variants.  Their  disadvantages  are  the  using  of 
roughened  model  optical  constants  for  wide  spectrum  parts  as  a  data  and  precision 
uncontrollability. 

The  System  ATRAD,  being  developed  by  the  authors,  has  “Line  -  by  -  Line”  calculation 
precision  (1)  and  “Semi  empirical  methods  and  codes”  efficiency  (2).  The  data  are  microscopic 
cross-sections  of  radiation  scattering  and  absorption  (HITRAN  -  92).  The  integration  of  these 
two  qualities  is  achieved  by  application  of  a  number  of  mathematical  methods. 

For  the  molecular  absorption  heterogeneity  problem  (A)  solving,  a  procedure  of  energy 
scale  division  at  resonance  carriers  is  proposed.  We  call  a  pooling  of  spectrum  intervals,  at 
which  absorption  lines  of  gas  “t”  lie,  a  resonance  carrier  of  gas  “t”.  For  the  Earth  atmosphere, 
it  is  enough  to  divide  the  energy  scale  at  three  carriers:  H20,  C02  and  03.  The  radiation  transfer 
calculations  are  made  independently  inside  the  boundaries  of  each  carrier. 

For  the  problem  (B)  solving,  method  of  Lebesque  averaging  of  radiation  microscopic  cross- 
sections  and  intensity  with  respect  to  photon  energies  is  used.  The  averaging  is  performed  over 
energy  points  with  equal  absorption.  So  there  are  practically  no  precision  losses.  As  a  result, 
instead  of  transport  equation  calculations  in  10E5  -  10E6  spectrum  points,  we  solve  the 
averaged  transport  equation  in  10  -  10E2  conventional  spectrum  units. 

For  the  problem  (C)  solving,  quasi  diffusion  schemes  and  schemes  with  quasi  analytical 
interpolation  with  respect  to  space  variable  were  developed.  Quasi  diffusion  schemes  have  given 
the  fast  and  precise  solution  of  transport  equation  with  prevailing  scattering  and  strong 
temporal  varying  of  particle  concentrations.  Schemes  with  quasi  analytical  interpolation  with 
respect  to  space  variable  have  given  the  fast  and  precise  solution  of  transport  equation  with 
presence  of  cloud  and  aerosol  layers  where  the  optical  thickness  of  cells  changes  sharply.  These 
schemes  don’t  require  space  mesh  retirement  and/or  model  consideration  of  cloud  layers. 
Schemes  are  constructed  on  the  base  of  analytical  solving  transport  equation  inside  uniform 
cells,  then  connection  of  conditions  at  cell  boundaries  and  reconstruction  of  the  solution  in  the 
whole  region. 
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The  numerical  calculation  results,  showing  the  efficiency  of  ATRAD  Code  System  in 
comparison  with  “Line  -  by  -  Line”  calculations  are  presented. 

The  work  is  done  at  the  financial  maintenance  by  ISTC  (project  N1 15-95). 
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PHOTOINDUCED  GENERATION  OF  H202  IN  WATER/ HYDROCARBON 
EMULSIONS  CONTAINING  C60 
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(First  received  01  March  1998;  accepted  for  presentation  during  IAS-4) 

Photoexcitation  of  natural  or  artificial  pigments  in  the  air  saturated  water  solution  could 
lead  to  the  formation  of  H2O2.  This  process  plays  important  role  in  the  mechanism  of  the 
pigment  bleaching  under  the  light  and  in  the  redox  oxidation  of  organic  compounds  in  the 
contaminant  or  natural  waters.  The  main  goal  of  this  study  is  to  test  the  photoinduced 
generation  of  H2O2  sensitized  by  C60.  C60  is  not  dissolved  in  the  water  therefore  the 
hydrocarbon/  water  emulsions  were  tested.  Basic  photophysical  and  photochemical  properties 
of  C60  are  well  studied.  Triplet  excited  C60  is  quenched  by  air  oxygen  with  the  efficient 
production  of  the  singlet  excited  oxygen.  In  the  presence  of  the  electron  donor  molecules  the 
quenching  of  the  triplet  excited  C60  by  donor  with  the  formation  of  the  Ceo  anion  radical  is 
possible.  The  following  oxidation  of  C60  by  air  oxygen  should  produce  the  O2  radical.  The 
formation  of  H2O2  should  be  expected  due  to  the  following  redox  processes  involving 
reactions  of  singlet  oxygen  or  O2  radical. 

There  were  studied  the  water/thoulene  and  water/hexane  emulsions.  There  was  used 
solutions  of  hydrocarbon  saturated  by  C60.  The  Sun-test  lamp  was  used  for  the  excitation.  The 
concentration  of  H2O2  was  measured  by  iodometric  titration  technique.  Aniline, 
triethanolamine,  phenol,  oxalate  were  tested  as  electron  donor  quenchers.  As  control 
experiments  were  performed  the  measurements  of  H2O2  formation  in:  a)  complete  emulsion 
solution  containing  C60,  donor,  oxygen  in  dark;  b)  emulsion  solution  containing  donor,  oxygen 
without  C60  under  the  light;  c)  emulsion  solution  containing  C60,  oxygen  without  donor  under 
the  light;  d)  emulsion  solution  containing  C60,  donor  without  oxygen  under  the  light. 

The  results  can  be  summarized  as  following: 

a)  there  is  observed  photoinduced  generation  of  H2O2  in  the  complete  emulsion  solution 
containing  C60,  donor,  oxygen  under  the  light. 

b)  there  is  no  or  negligible  small  formation  of  H2O2U1  the  control  experiments; 

c)  there  is  observed  the  growth  of  H2O2  concentration  during  4  hours.  After  that  the  growth  is 
stopped.  Long  time  excitation  during  24  hours  leads  to  the  H2O2  degradation. 

d)  there  is  observed  the  degradation  of  C60  after  3-5  hours. 

e)  maximum  of  H2O2  concentration  depends  on  the  donor.  This  value  achieves  to  10  M. 

Qualitatively  the  properties  of  C60  as  a  photosensitizer  of  H2O2  is  close  t  the  properties 
such  most  efficient  sensitzer  as  dye  methelene  blue.  The  optimization  of  the  efficiency  the 
H2O2  formation  relative  the  absorbed  light  energy  is  possible. 

This  work  has  been  supported  by  the  Russian  Scientific  Technical  Programs  Fullerenes  and 
atomic  clusters.  Project  Foto.  96127. 
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ON  SECONDARY  RESUSPENSION  RADIONUCLIDES  INCOME  INTO 
ATMOSPHERE  AFTER 

VASILYEVA  ILL,  VOSZHENNIKOVOX,  NIKONOV  S.A.,  FOSTER  K.  (*),  BURKOV  A.L, 

MOROZKO  E.A. 

Tatjifun  CJ.  JOjCMjO 

( First  received  16  December  1997;  accepted  for  IAS-4) 

The  parametrizations  for  a  resuspension  factor  and  a  resuspension  rate  as  functions  of  the 
time  after  an  accident,  wind  velocity  and  roughness  parameter  are  developed  based  on  existing 
experimental  and  theoretical  data.  For  taking  into  account  the  dependence  of  resuspension 
process  on  moisture  content  of  soil  and  on  anthropogenic  activity  it  is  introduced  the  empirical 
factors.  The  comparison  of  resuspension  factor  and  resuspension  rate  calculated  with  use 
parametrizations  shows  good  coincidence  with  experimental  data.  The  correlation  coefficient 
for  them  is  equal  0.9. 
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^  NON  DESTRUCTIVE  EXAMINATION  BY  TXRF  (TOTAL  REFLECTION  X-RAY 
FLUORESCENCE)  OF  AIR  NUCLEOPORE  FILTERS 
CICARDI  C.,  6ALU  A.,  MIIAZZO  M. 

Institute  di  J-isica  Qenenale  df-filicata  Via  Cdoria  76,  Milano  20733 
( First  received  10  February  1998:  accepted  for  presentation  during  IAS-4) 

Some  multielement  analysis  of  airborne  particulate  on  nucleopore  filters  have  been 
performed  using  the  method’ of  TXRF  which  allows  non  destructive  examination  as  well  as 
PIXF  analysis,  but  is  obtained  in  much  more  simple  and  economic  way. 

Quantitative  analysis  is  based  on  comparison  with  Fly  Ash  Standard  BCR  CRM  038  and  we 
found  agreement  with  PIXF  results. 

Possible  influence  of  aerosol  particle  diameter  in  quantitative  analysis  is  been  investigated  at 
present. 
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<Me>KAYNapOANb|H  <X3/0p3OAbNMH  OhMn03HYM> 
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a3p030HH  MeranojiHca,  BVAKaHHuecKiie  a3po30HH,  oSnaxa,  3po3HOHHbie  aaposoun, ... 

9/July/98  noc.neAHHH  uenb  -  A3P030J1H  H  S^OPOBbE  -  ncnojib30BaHHe  a3p03onbHbix  MeaHKaMeHTOB,  BosaeficxBHe 
3arpA3HeHHH  B03UVXa  Ha  0praHH3M,  HopMI-IpOBaHHe  a3p030JlbHOH  HarpV3KH  AJIfI  paSJIHHHbIX  npOljjeCCHH,  npOHHKHOBCHHe 
nacTHu  b  nerKHe,  B3aHMoaeHcxBHe  nacxHU  c  6nonorHnecKHMH  CTpyKTypaMH...  - 

A3P0 30J1BPI.AS  TEOPHB  (1)-  onTHKa  a3po3oneii,  KoaryjmnHH,  HyKneamm,  KOHAeHcauHa...TEOPPIi?  A3P030JIEPI(2)- 
3H<bO>y3HOOOPE3,  T£PMO<I>OPE3...CjiyraaHHe  noKnaaoB  BbMBMHyxbix  Ha  cohckehhc  npeMHH  PoccHHCKoro 
a3po3onbHoro  o6mecTBa  {ZlBe  113  sxhx  npeMHH  noAaepjKaHbi  cyMMaMH  $300  n  $200  -  cnoHcop  -  anpeKrop  ERNAFT  OIL  Mr 
Mirlesse  (IHBefmapus) 

BbiopaB  nnx  nocemenna  TojibKo  oahh  H3  aHen,  bh  cskohomhtc  BpeMH  h  aeHbrn.  BaM  6vavt  npenocxaBJieHbi  Maxepnanbi 
no  BbifipaHHOH  BaMH  ceKUHH.  HanpHMep,  HonHaa  noe3AKa  Ha  noe3ue  b  CaHKx-IIeTepSyrp  h  0  Spar  ho  no3BonHT  BaM  ne 
3aKa3biBaTb  rocTHHHuy. 

PI  HaKOHeu  -  Bbi  Moncexe  nepeuaxb  neTbipe  cxpammhi  A4  Barnero  cTeHAOBoro  AOKJiaaa  b  opncoMHxex:  onnaxHXb 
nyomiKauHio  Baninx  tc3Hcob  H3  pacneTa  no  6  py6jieiS  3a  Kaamyro  CTpaHHuy  TeKCTa  (nepe3  abe  HHTepBarta  12  KerneM), 
KascabiH  pHcyHoK  h  Kancuyio  TaSnnuy.  B  stom  cnynae  oprKOMHTer  pa3Mecxnx  Bam  a  oka  an  bo  BpeMH  CHMno3HyMa  Ha  cxeHae, 
onv6jiHKyex  Banin  xe3HCbi  b  xpvuax  cnMno3HyMa.  Ilpoiny  Bac  nepecnaxb  axu  aeHbrn  Ha  cqex  TOO"A3p030Jib  TexHonorna" 
PIHH  7714095748  OKriO  26121540  OKOHX  95120  PacnexHbiH  cnex  p/c  40702810600010000820  b  OAO  .Ab 
TIpoMpaaTexnaHK  r.  MocKBa  k/c  30101810000000000366  EPIK  044  525  366 

Flo nrmnMRaif Teen  Ha  xcvpHan  A3PQ3QJIPI  -  200  pySnen  ronoBaa  nojnHCKa^ 

BA^KHQ!  BbinycKH  /KypHaiia  Aapoaojin  3a  1998  toa  hbjmiotch  aKcnpecc  ny6jiHKamie0  tc3Hcob, 
nojiyneHHbix  no  ajieKTp ohhoh  nouTe  ejisi  vnacTHH  b  K 1  e>KAV h ap o aho m  AsposoJibHOM  CnMno3HyMe.  Mbi 
oSpamaeMca  k  aBiopaM  c  npocbSoil  BO3MO3KH0  CKopee  BbicnaTb  jihct  3aMeuaHHH  no  cbohm  CTaibHM  no 
cjieAViomeH  4>opMe:  hci  cmpamufe  HO.xiep...  cmpOKe  HO.xiep  (cBepxy/cHH3v)  Hanucam...  (yica3aTb  oninoouHoe 
cjiobo  hah  BbipaAceHne  h  oaho  -  A»a  cnoBa  ao  h  no  cue  3toh  ohih6kh.  OinnSicy  HaAO  noAAepKHVTb)  donmno 
6bimb  Hanucano  (npuBecxn  npaBHAbHoe  HanHcanne.)  ripeuceuaTeAHM  cckuhh  -  npocnM  yxa3axb  Ha3BaHH>i  n 
HOMepa  AOKJiaAOB,  Koxopbie  hoaxoaax  no  xeMaxmce  b  Bamy  ceKUHio.  npocbSa  CBA3axbca  c  aBXopaMH  n 
npurnacnxb  nx  CAeuaxb  AoioxaA  b  paMKax  Bamen  cckuiih. 

Bcex  criemia.xucTOB  npocnM  npncbuiaxb  cboii  0X3biBbi  no  aupecy  1 1 9285  MocKBa  2-Moe<j)nnbM  21-117  EenoBV 
H.H.  PaSoxbi,  Koxopbie  Bbi  Ha30Bexe  ocoSeHHO  HHxepecHbiMH  ,  Syuyx  BbiABHHyxbi  Ha  npeMHH  PoccHHCKoro 
a3po3onbHoro  oSiuecxea  (pan  npeMHH  noAAepncan  AGHe>KHbiMH  cyMMEMH  ox  200  ao  300  AoJinapoB). 

B  xo  >Ke  BpeMH  Bamn  3aMeuaHHH  noMoryx  opncoMHxexy  chhxb  AOKuaAbi  xex  pa6ox,  b  Koxopwx  Bbi  naHAexe 
oiuh6kh,  no  hoboav  Koxopbix  Bbi  BbicKancexe  cepbe3Hbie  3aMeuaHHH... 

Please  send  your  abstracts  belov@blackrat.cs.msu.su 
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9ro  nayna,  npnbopbi,  BbiHHCAHteAbHbie  nporpaMMbi  h  TexHOAonun  b  Pocchh  h  crpaHax  CHI  . 
npi-iLuna  nopa  riepeqaib  enoHeopaM  (OoHn  ApMHH  CHI  A,  AMepHKaHCKoe  h  PoccHHCKoe 
(f)H3ii*iecKHe  oomecTBa  ...)  cnucoK  ceKqiiH.  npe^BapHTejibnyio  nporpaMMV  cHMno3H\*Ma  h 
cSopm-iK  Te3iicoB  noioianoB.  Ceiinac  paSoTa  no  noqroTOBKe  stiix  MaTepnanoB  Gjiibhtch  k 
Konuy.  npHHpun  oT6opa  qoKJiaaoB  npocT: 


1.  PeKOMeHAaqi-iii  npea.ceaaTe.rteH  ceKqrni  h  SKcnepTOB.  TaKHe  peKOMeHnaqini  nojiVHHJiH 
paooTbi.  nanpaBJieHHbie  qjin  ynacnra  b  IAS  (KpoMe  xpex  6ojibumx  cTaTen  Ha  pyccKOM  h  Ha 
aHTJi  33biKax  HnKiiTima  AHaTOJiiiH  Iljibiina  ii3  PlHCTHTVTa  3HeprexiiHecKHX  npoSjieM 
XHMHHecKOH  (JuraiiKii  PAH.  Ero  pa6oTbi  nocBfliqeHbi  mapoBOH  mojihhh,  tcji/  (jjaicc  9397501  - 
npiirjiamaeM  3aiiHTepecoBaHHbix  b  npoSnewe  nojiyHHTb  HH^opMaqHio  o  HOBbix  paSoTax 
PIllKHTHHa) 

2.  Hajinnne  ^okymchtob,  pa3peuiaioiHHX  nenaTb  Te3HcoB  b  Tpyqax  Me>KnyHaponHOH 
KOH(f)epeHUHH.-  3qecb  CHTyaqHfl  cjiojKHaa  -  nonoBHHa  nojiyneHHbix  pa6oT  He  no,iqcpenjieHa 
aicraMH  3KcnepTH3bi  h  nucbMaMH  o  bo3Mojkhocth  ony6jiHKOBaHH5i  b  xpyxa  MOKAVHapo^HOH 
BCTpenii.  BCE  3TH  PAEOTEI  OTJIOHCEHEI  no  MoweHxa  nojiyneHHH  VKa3aHHbix 
nOKYMeHTOB.  3tH  paSoTbl  MOrVT  ObITb  BKJnoneHbl  B  OnHY  H3  nonOJIHHTeJIbHbIX  KHIDKeK  IAS 
icaK  TOJibKO  3TH  noKYMenTbi  SynyT  npeqcTaBJieHbi  B  OpriCOMIIXeT 


3.  HaniiHiie  noKYMeHTOB.  nonTBep^cnaioLUHX  onuaTy  oprB3HOca  jih6o  onnaTy  nyGnHKaqHH 
(nocTaxoHHO  3anJiaTiixb  6  py6  3a  crpaHHqy  TeKera  (h  6  py6  3a  KajKAbiii  phcvhok  h  KajKqyio 
xaSjiimy.  ecjiii  ohh  BKmoHeHbi  b  Bauiy  cTaxbio),  HToSbi  pa6oTa,  ynoB  JieTB o  p  sno  iq  an  nepBbiM 
nBYM  KpHTepHmi,  6buia  HeMeqjieHHO  onySnHKOBaHa.)  Ecjih  npn  stom  Bbi  He  3a6bUiH  npHc.xaTb 
neTbipe  jincTa  A4  c  BarniiM  cxeHnoBbiM  noKJianoM  -  to  MOJKeTe  6biTb  YBepeHbi  .  hto  Barna 
pa6oTa  6yneT  npeqcTaBiieHa  Ha  IAS-4.  TaKHM  o6pa30M  b  Kpyr  oGiqeHHfl  CHMno3H\TM a 
BOBJieKaioTCH  Te,  kto  He  MOJiceT  npiiHHTb  ynacTiie  b  Hauieii  BCTpene  -  npoSnewa  qeHer  h  /hjih 
BpeMeHii.  Tax  b  Hamen  Bcrpene  Synyr  onySjiHKOBaHbi  qoKJianbi  H3  Epa3HJiHH,  Mckchkh,... 
OnHaKO  aBTopbi,  KOTopbie  He  cmotvt  npnexaTb  Ha  Harny  BCTpeny,  He  Syayr  BKJiioHeHbi  b 
H H (J)Op M ap H O HH bl e  CnHCKII  CHMH03HVM a.  C  TeM.  HTo6bI  3TII  CnHCKH  nOKa3bIBaJIH  TOJibKO  Tex, 
koto  Bbi  MOjKeTe  BCTpeTHTb  b  IIiiTepe. 

IIpoiHY  Bac  npoBepiiTb,  iiojiyhhjih  jih  Bbi  nonTBepjKneuHe  o  npnewe  Te3HCOB,  o  nojiyneHHH 
aKTOB  3KcnepTH3bi  h  noKYMeHxa  06  onjiaTe.  Ecjih  TaKiie  nonTBepjKneHHii  Bawn  He  6mjih 
nojiyneHbi  -  He  coHTHTe  3a  xpyn  nepecjiaTb  MHe  qaTbi  oTnpaBKH  sthx  qoKVMeHTOB  h  KaKyio- 
HHOynb  nonoJiH i iTenb h \to  HH^opMapHio,  ecnH  oHa  mojkct  noMOHb  HaiiTH  hx  no6bicTpee. 

EyneT  BecbMa  nenajibHO  .  ecjin  paGoTa.  no  KOTopon  noJiyneHbi  noaoxciiTejibHan  peuebBiia  h 
Bee  noKYMeHTbi,  He  6yneT  onySniiKOBaHa  no  cjiynaHHOH  ornnGKe  oprKOMHTeTa. 

Mbi  npurjiamaeM  npencenaTenen  ceKquH  npoBepiiTb  -  He  3a6bran  jih  ohh  onjiaTHTb  cboh 
oprB3Hoc.  MiiHHManbHbiH  BapnaHT  -  60  py6  (perncTpaqiin  oqHoro  qH5i).  IIpaKTHKa 
rioKaabiBaeT,  hto  onjiaHeiiHbin  oprB3Hoc  HB.THeTcn  HeKOTopoH  rapaHTHefi  npHCYTCTBim 
qoKJiaqHHKa  (qa  h  npeqcenaTejiH  ceKqun)  Ha  qoKJiaqe. 

TaKHM  o6pa30M  nocjieqHHH  (jjiuibTp  noMoraex  BbiqejiHTb  nBe  rpynnbi  bobmoxchbix 
YHacTHHKOB  IAS-4:  Tenepb  BiiqHbi  xe,  kto  HMeeT  B03M0>KH0CTb  npiiHHTb  ynacTue  b  Hauien 
Bcrpene  n  Te,  kto  3aiiHTepecoBaH  TOJibKO  b  nyGjniKaqHH  cboiix  paSoT, 

Mbi  cqejiaeM  Bee,  HTOobi  noqnepjKaTb  nocjieqHHX  (ecjin  ohh  He  3a6biJiH  onjiaTHTb 
nyojiiiKaqmo  cboiix  pa6oT).  YHacTHiiKH  xce  ciiMno3HVMa  nonynaT  cawyio  mi-ipoKyio 
HH(}jopMaqHOHHYio  nonnepjKKV.  np aKTi inecKH  Ka)Knan  paGoxa  6y.neT  onySjiHKOBaHa  TpiDKqbi  - 
b  jKypnajie  q.ii«  3Kcnpecc  oGcyxcqeHHH  h  KoppeKqun  olohSok,  b  TeMaTHHecKOM  cGopHHKe  non 
penaKquen  npeqcenaxeji5i  ceKqini  h  b  khhjkkc  xe3iicoB  noKJiaqoB  IAS-4.  IlepBbie  qBa  H3naHiin 
6y;IVT  CJIYJKIITb  o6meCTBeHHOH  3KCnepTII30H  OKOHHaTeJIbHOTO  ronaHiiH. 
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THE  RESULTS  OF  EXPERIMENTAL  RESEARCH  OF  THE  FOREST  FIRES 
INFLUENCE  ON  THE  RADIOACTIVE  CONTAMINATION  OF  ENVIRONMENT 
AND  THE  ASSESSMENT  OF  DOSES  TO  FIRE  FIGHTERS 
KAOVeRIB  A.M.*,  KASHPAROV  V.A.*,  LUNDIN  S.M  *,  PRISTER  B.S.*, 
PR0T5AK  V.P.*,  LEVCHUK  S.E.*,  YOSCHENKO  V.I.*, 

6AR6ER  E.K.*%  KASHPUR  V.AS\  TALERKO  N.N.** 

*  Ukrainian  Institute  of  Agricultural  Jladiologif,  fdiei/,  Ukraine 
**  Institute  of  Jiadioecologif  of  UriAS,  Uiets,  Ukraine 
(First  received  31  March  1998;  accepted  for  presentation  during  IAS-4) 

The  experimental  researches  of  the  resuspension  and  the  transfer  of  radioactive  substances 
during  the  dry  grass  and  forest  fires  were  carried  out  in  Polessje  district  of  Kiev  region  at  the 
experimental  sites  50x150  m  and  100x200  m  respectively.  The  concentration  of  radionuclides  in 
the  elements  of  meadow  and  forest  biocaenosis  as  well  as  the  total  contents  of  radionuclides 
were  measured  for  both  sites.  The  density  of  contamination  with  Cs-137  of  the  meadow 
biocaenosis  was  4.8  MBq/m2  with  the  part  of  radioactivity  localised  in  plants  0.01%.  The 
density  of  contamination  with  Cs-137  of  forest  biocaenosis  was  0.9MBq/m2  with  the  part  of 
radioactivity  localised  at  the  ground  surface  about  96%.  The  values  of  airborne  concentration, 
dispersal  composition  and  deposition  intensity  of  radioactive  aerosol  (RA)  at  the  different 
distances  had  been  obtained  at  the  different  phases  of  fire.  The  main  meteorological  parameters 
had  been  measured. 

The  experiments  in  laboratory  were  carried  out  in  order  to  assess  the  parameters  of  wind 
resuspension.  The  dependence  of  resuspension  intensity  on  the  wind  velocity  was  investigated 
using  the  aerodynamic  pipe.  The  ash  of  samples  collected  in  30-km  zone  and  burned  at  the 
temperature  600  C  was  used  to  model  the  fire  products.  The  dispersal  composition  of  RA  and 
the  release  of  radionuclides  during  the  burning  of  the  samples  of  forest  biocaenosis  in  a 
chamber  were  measured.  It  was  shown  that  after  the  burning  of  pine-needles  (the  most 
important  flammable  material  in  pine  forest)  the  main  part  of  Cs-137  activity  in  aerosol  is 
associated  with  the  particles  of  aerodynamic  diameter  less  than  1.8  mm  which  are  much  less 
than  the  ash  particles  (>5  mm).  Visual  analysis  of  impactor  cascades  shown  that  this  activity  is 
associated  with  the  tar  particles  evaporated  as  a  result  of  pineneedles  burning. 

Such  parameters  of  RA  transfer  in  atmosphere  as  the  resuspension  coefficient, 
resuspension  and  deposition  velocity  at  the  different  distances  (15-270  m)  from  the  source  had 
been  calculated  using  the  data  obtained  in  experiments  on  dry  grass  and  pine  forest  fires. 

Using  the  obtained  data  a  mathematical  model  of  RA  transfer  in  atmosphere  was  verified. 
The  calculations  for  the  different  scenario  of  fire  were  performed.  It  was  shown  that  the  wind 
transfer  of  radionuclides  is  not  significant  even  for  the  hardest  scenario  of  fire  -  it  produces  the 
contribution  to  the  density  of  contamination  of  surrounding  areas  about  106  of  its  background 
values. 

.  The  spatial  distribution  of  average  RA  concentration  during  the  fire  shown  that  the  RA 
transfer  in  atmosphere  was  caused  both  by  the  convective  and  the  unconvective  transfers.  The 
superposition  of  these  transfers  results  the  formation  of  an  ununiform  aerosol  concentration 
field  with  a  sharp  minimum  of  concentration  at  the  distance  about  100  m  from  the  source  and 
with  two  maximums  of  concentration  -  in  close  vicinity  of  the  source  and  at  the  distance  several 
kilometres. 
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Both  the  dynamics  of  RA  concentration  and  the  dispersal  composition  depend  on  the 
distance  from  the  source  and  the  phase  of  fire.  For  instance,  at  the  distances  10-300  m  and  the 
wind  velocity  1-2  m/s  the  concentration  of  Cs-137  at  the  phase  of  active  fire  is  two  orders  of 
magnitude  higher  than  its  background  value,  one  order  of  magnitude  higher  at  the  smoulder 
phase  and  several  times  higher  at  the  post-fire  phase. 

Human  respiratory  tract  dosimetric  model  recommended  by  ICRP  (Publication  66)  was 
used  for  the  assessments  of  doses  caused  by  the  inhalation  intake  of  RA  by  fire-fighters.  Using 
the  data  on  RA  dispersal  composition  it  was  shown  that  its  variability  during  the  fire  does  not 
cause  the  significant  changes  of  137Cs  dose  coefficient.  Its  median  value  calculated  for  the  1- 
year  effective  equivalent  dose  (EED)  caused  by  acute  intake  is  1.53*  10-8  Sv/(Bq*hour/m3).  Due 
the  estimated  high  solubility  of  RA  the  1-year  EED  from  acute  intake  reaches  up  to  90%  of  50- 
years  EED.  For  the  wide  range  of  scenario  of  the  forest  fires  outside  the  30-km  zone  the 
estimated  contribution  of  inhalation  dose  into  total  dose  does  not  exceed  several  percents.  The 
presence  of  radionuclides  of  transuranium  elements  in  the  forest  fire  radioactive  release  (which 
is  possible  for  the  fires  inside  the  exclusion  zone)  can  result  an  increasing  of  the  inhalation  dose 
up  to  the  values  higher  than  an  external  irradiation  dose. 
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PHOTOSTIMULATED  CONVERSIONS  OF  METHANE  ADMIXTURES 
IN  THE  AIR  MEDIUM 
MUSTAFAEV I.  A  M AMMADOVA  L  ** 

* Ecological  Society  of  "RU1QJR",  121/122  Q.Cjaraifeur  cure.  370119  Baku,  Azerbaijan 
**  Sector  of  Radiation  Researches,  Azerbaijan  Acadetnif  of  Sciences  , 

31 -a  H.Jaoid  ave  370113  Baku,  Azerbaijan 

(First  received  13  February  1998;  accepted  for  presentation  during  IAS-4) 

Methane  emissions  into  the  atmosphere  as  a  results  of  natural  and  industrial  processes 
constitute  about  50  min  tonnes  in  a  year.  Owing  to  high  diffusion  abilities  methane  easily 
spreads  to  the  middle  and  upper  layers  of  the  atmosphere  and  takes  part  in  photostimulated 
physico-chemical  reactions.  Under  certain  conditions  the  participation  of  methane  in  this 
processes  may  considerably  influence  on  the  rate  and  direction  of  chemical  reactions,  and  at 
the  end  make  contribution  to  decomposition  of  ozone  layer,  "greenhause  effect",  formation 
photochemical  smog  and  etc. 

The  results  of  investigation  of  kinetics  and  mechanism  of  vacuum-ultraviolete 
photostimulated  conversions  of  methane  in  the  air  medium  are  conducted  in  this  paper. 
Obtaining  of  informations  on  kinetics  in  this  reactions  allows  to  predict  the  influence  of 
methane  admixture  on  chemical  processes  in  the  atmosphere. 

Experiments  were  carried  out  at  ranges  of  changes  concentration  of  methane  in  the  air  0.01 
-99,5  %  ,  total  pressure  of  gasephase  mixture  are  0,04  -  100  kPa  and  irradiation  time  10  -  300 
minutes.  As  a  sources  of  VUV  -radiation  the  Kr  and  Xe  rezonanse  lamps  were  used.The  wave 
lenght  of  VUV-  radiation  were  123  nm  and  147  nm  and  the  radiation  flow  was  4-4,5  1015 
quant/s.  As  a  index  of  processes  are  determined  rate  and  quantum  yields  of  formation  H2,  CO, 
C2H4,  C2H6,  O3,  also  decomposition  of  methane  admixture.  It  is  established,  that  at  the 
dependence  on  wavelength  and  methane  concentration  in  the  air  medium,  methane  is 
decomposed  to  direct  and  indirect  processes: 

C4H  +  radiation  _  CH2  +  H2(orCH3  +  H)  (1) 

C4H  +  O  (D)  _  CH2O  +  H2  (or  CH3O  +H)  (2) 

Such  as  under  radiation  with  wave  length  1 23  nm  and  [CH4]  more  than  0,1  %  reaction  (1) 
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dominate  from  (2),  being  at  the  147  nm  and  [CKU]  less  than  99,5  %  atoms  O(D),  formed  at  the 
photochemical  decay  oxygen  are  of  vitial  importance  in  photochemical  methane  decomposition 
processes.  It  has  been  shown,  that  at  the  methane  concentrations  [CKU]  more  than  0.05  %  in  the 
air  medium  occurs  sharply  decrease  of  photolitical  ozone  concentration  at  the  expense  of 
decrease  of  its  generation  rate  at  the  presences  of  methane  in  processes  of  radiation  absorption 
and  in  the  reaction  with  precursors  of  ozone.  At  the  changes  of  methane  concentration  in  the 
irradiation  mixture  0.1-51  %  the  quantum  yields  of  ozone  are  changed  at  limits  0,35-  10-4 
molec/quant  at  the  123  nm  wave  length  radiation  and  0,4- 103  molec/quant  at  the  147  nm. 

As  results  of  analysis  are  obtained  ratio  of  constants  rates  of  reactions: 

O(P)  +  CH4  _  CH3  +  OH  (a) 

O(P)  +  O2  _  03  +  M  (b) 

Finding  that  Ka/Kb  =  942.8  .These  results  satisfactorly  correspond  with  changes  literature 
datas. 

Given  kinetical  scheme  of  happened  reactions  of  methane  mixture  with  air  under  VUV- 
radiation.The  kinetical  schemes  include  161  reactions  of  41  particles.  At  the  basis  this  kinetical 
scheme  are  calculated  kinetics  for  formation  stable  products  (H2,  CO,  03,  C2H4,  C2H6,  NOx, 
aldehydes,  alcohols,  organic  acids  and  etc)  and  the  activity  intermediate  particles  (O,  H,  CH3, 
CH2,  OH,  X*  and  etc).  The  calculation  dependence  of  yields  these  products  at  the  wide  changes 
ratio  components  and  irradiation  time  are  obtained.Comparisons  of  calculation  and 
experimental  results  on  formation  03,  CO,  H2  were  carried  out.The  satisfactorly  (to  20  %) 
agreement  among  these  results  is  observed. 

The  discussion  of  experimental  and  calculation  results  are  adduced. 
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MODEL  OF  OPTICAL  WEATHER  IN  THE  SURFACE  ATMOSPHERIC  LAYER 
AND  ITS  AEROSOL  SECTION 
PHILIPPOV  V.L.,  MAKAROV  A.5.,  IVANOV  V.P. 

The  Teetered  Research  &  Production  Centre  The  State  Institute  of  Jffifdied  Ofitics  Kazan,  TR  H20075  JIU 

( First  received  03  March  1998;  accepted  for  presentation  during  IAS-4) 

Keywords:  Atmospheric  attenuation,  optical  weather,  optoelectronic  systems 

The  paper  concerns  one  of  the  important  aspects  of  usage  and  development  of  IR 
optoelectronic  systems  for  remote  geophysical  measurements,  namely  the  problems  of  optical 
atmospheric  radiation  attenuation  modelling  with  allowance  for  considerable  daily, 
seasonal  and  regional  features  of  its  aerosol  component.  The  material  originality  is 
stipulated  by  a  provided  opportunity  to  present  quantitatively  spectral  values  of  radiation 
attenuation  components  under  any  weather  conditions  in  the  most  variable  part  of  the 
atmosphere,  i.e.,  in  the  lower  troposphere  at  a  height  up  to  5  km.  The  authors  have  determined 
an  interrelation  (to  be  predicted  and  expressed  in  terms  of  mathematical  relations) 
between  meteorological  situation  parameters,  i.e.,  weather  conditions  in  the  agreed-upon 
sense,  and  optical  atmospheric  properties.  It  enabled  to  use  the  term  "optical  weather"  in  the 
paper  title. 

The  model  structure  consists  of  sections  determining  the  environmental  properties  under 
the  conditions  of  clear  cloudless  atmosphere,  in  different  aerosol  states  (haze,  fog,  dust, 
smoke)  and  in  falling  the  hydrometeors  (rain,  snow,  drizzle). 

Some  results  are  compared  with  measurements  known  from  European  OPAQUE 
Programme  publications. 
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SYSTHESIS  OF  HIGHLY  DISPERSED  PRECURSORS  FOR  C60 
PHOTOPOLYMERIZATION 
LAVROV  Y.Y.,  ARKHANQEL’SKII  I.Y.,  SKOKAN  E.Y. 

Moscow  State  Cbiiirersitif ,  2)efiarthteHt  of  CkehdstHf, 

Moscow,  1/9899  fax:  (095)  939-0/9#,  t-tnail:  slcokan@theLfno  .ckem  Jnsu  su 

( First  received  02  March  1998 ;  accepted  for  presentation  during  IAS-4) 

Since  the  polymerization  of  fullerene  molecules  was  observed,  this  phenomenon  was 
intensively  studied.  The  most  efficient  and  studied  types  of  polymerization  are  photochemical 
and  pressure-induced.  However,  only  the  quenching  technique,  applying  high-temperature  and 
high-  pressure  treatment  allow  to  obtain  bulk  quantities  of  polymerized  fullerenes. 

As  the  polymerization  mechanisms  are  not  enough  studied,  it  was  proposed  that  the 
products  of  photopolymerization  and  pressure-induced  polymerization  are  the  same.  But 
according  to  Woodwo'rd-  Hoffmann  theory  of  2+2  cycloaddition  reactions  photochemical 
process,  representing  photoexcitation  and  pressure-induced  process  at  elevated  temperature, 
representing  thermal  excitation  have  different  mechanisms  and  should  result  in  different 
products. 

In  the  current  paper  some  techniques  for  photochemical  polymerization  of  small  Ceo 
particles  are  described.  These  techniques  make  possible  to  produce  macroscopic  amounts  of 
polyfullerene  C60  bv  UV-irradiating  of  water  suspensions,  soles  and  powders.  Therefore 
methods  for  solid  state  analysis,  i.e.  XRD,  NMR  and  DSC  can  be  used  to  characterize 
samples.  Precursor  samples  were  prepared  using  several  methods:  grinding  in  a  ball  mill, 
lyophylisational  drying  of  frozen  solution,  precipitation  from  saturated  solutions  and  joint 
condensation  of  Ceo  and  liquid  media  vapor.  Every  type  of  dispersed  precursor  consist  of  small 
particles,  less  then  0.5  -7  in  diameter  and  are  actually  free  of  oxygen,  which  photochemically 
react  with  C60  molecules.  Fullerite,  used  for  preparation  of  precursors,  was  carefully  purified 
of  solvent  admixture.  Polymerized  samples  appear  to  be  insoluble  in  toluene  and  after  heating 
revert  to  pristine  Ceo. 

Preliminarv  experiments  were  performed  to  study  how  oxygen  affect  polymerization 
process. 

Samples  of  polyfullerene  Ceo  were  studied  by  means  of  IR,  Raman  and  UV  -  spectroscopy, 
X-  ravs  diffraction,  13C  NMR,  differential  scanning  calorimetry,  HPLC,  tunneling  electron 
microscopy  and  mass-spectrometry.  New  spectral  features  consistent  with  the  change  in 
bonding  due  to  polymerization  are  reported.  Thermal  behavior  of  polymerized  samples  was 
studied  and  enthalpies  of  depolimerization  were  determined. 
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MECHANICAL  PHENOMENA  AT  SHOCK  AND  DESTRUCTION  OF  METAALLIC 
NANOPARTICLES  STUDIED  BY  MOLECULAR  DYNAMICS  SIMULATION 
pokropiYnY  V.Y.*,  skorqkhqd  V.V.\  pokropiYnY  krasnikoV  Y.q.** 

*  Institute  for  Problems  cf  Materials  Science,  252772  Ukraine,  Tiietr,  hirthyrhanousky  str.3 
** Moscow  Institute  of  Physics  and  Technology,  777700  Pussia,  Polgofirudny ,  Jnstitutsky  str.3 
( First  received  23  February  1998 ;  accepted  for  presentation  during  IAS-4) 

The  processes  of  iron  nanoparticles  shock  are  computer  simulated  at  the  atomic  level  by 
molecular  dynamics  technique.  The  correlation  between  the  structure  transformation  and 
variations  of  energy  and  force  of  adhesion,  adhesive  bond  number,  viscosity  of  contact  is 
analysed.  The  adhesive-vibratory  effect  is  observed.  Acoustic  and  optical  phonon  spectra  for 
vibrations  of  mass  centres  and  single  atoms  are  calculated. 

Velocity  dependent  change  of  atomic  mechanisms  of  shock  interactions  is  discussed.  During 
a  shock  with  small  velocity  the  joint  action  both  the  adhesive  forces  and  impact  pressure  leads 
to  joint  dynamically  steady  vibratory  and  translation  movement.  At  higher  velocity,  when  the 
atomic  processes  of  relaxation  and  shock  occur  simultaneously,  vibrations  are  shown  to 
transform  into  inelastic  flow,  amorphization  and  fracture  of  nanoparticles.  At  a  near-sound 
velocity  the  particles  are  shown  to  smash  into  splinters. 

The  concept  of  new  devices  is  proposed  based  on  the  resonance  principle  of  powders 
compacting  and  coating  activation  by  means  of  ultrasound  treatment  synchronized  with  shock 
influence. 

The  problems  of  interatomic  potentials  design  and  development  of  this  technique  for  nitride 
and  boride  (TiN-TiB2)  nanoparticles  are  discussed. 
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MICROBIAL  BIOMASS  AS  FACTOR  OF  STABILITY  OF  EARTH 
ATMOSPHERE  COMPOSITION 

POLYANSKAYA  l. 

Moscow  State  University,  flefiartament  of  Soil  Science,  Tel+fax  +7 (095) 9390989 
Vorobyeoy  Qortf,  779899,  Moscow,  Pussia;  S-htail:  fiof&soil  jhsu  ru 
(First  received  06  March  1998;  accepted  for  presentation  during  IAS-4) 

Soil  and  atmosphere  gas  change  plays  a  part  in  the  determining  atmosphere  composition 
along  with  volcanic  activity,  photosynthesis  and  human  impact.  Conservation  of  reduced 
carbon  in  soil  carries  contribution  in  oxygen  component  stability  of  atmosphere.  Activity  of  soil 
microorganisms  has  influence  on  contents  combinations  N,  P,  S  in  atmosphere.  Living  and  dead 
microorganisms  get  constantly  in  atmosphere  as  result  of  wind  erosion  from  the  upper  layer  of 
soil.  The  number  of  microorganisms  is  the  important  factor  of  microbiological  activity  of  soil. 

Model  and  field  studies  of  microbial  communities  allowed  to  describe  seasonal  dynamic 
of  number  and  biomass  of  soil  microorganisms  as  a  whole  and  different  systematic  groups  and 
populations.  The  vertical  distribution  of  microorganisms  along  the  whole  profile  in  the  main 
soil  types  is  studied  for  the  first  time.  It  is  shown  by  the  method  of  epiluminiscent  microscopy 
that  the  soil  microorganisms  are  widely  distributed  over  the  soil  profile.  The  observed  results 
are  contradictory  to  the  previous  concept  about  sharp  decrease  of  microbial  number  at  the 
depth  of  the  profiles.  The  maximum  microbe  number  and  biodiversity  in  all  soil  types  are 
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proper  to  forest  litters.  The  total  amount  of  microbial  biomass  by  luminescent  microscopy 
studing  are  considerably  above  in  soil  horizons  and  measured  by  tens  of  tons  per  ha. 

The  method  for  account  of  the  microbial  biomass  in  soils  was  devised.  According  to  this 
method  was  conducted  the  assessment  of  microbial  boimass  in  the  profile  of  the  main  soil  types. 
The  biomass  of  soil  microorganisms  was  found  to  be  very  sizable.  Microbial  biomass  composes 
from  some  units  (grey  forest  soil)  to  several  tens  of  tons  per  ha  (soddy  podsolic  soil,  chernozem, 
chestnut  soil). 

The  biomass  of  mycelium  and  spores  of  fungi  predominates  in  the  investigated  soils  and 
reaches  of  88-99  per  cent  of  total  microbial  biomass.  The  proportion  of  procaryotic 
microorganisms  ranges  from  1  to  12  per  cent  depending  on  the  soil  type.  The  predominance 
of  fungi  biomass  over  the  bacterial  biomass  leads  to  conclusion  that  the  fungi  play  a  main  role 
in  destruction  of  plant  debris.  The  scarce  of  binding  nitrogen  commonly  occuring  in  soils 
becomes  clear  in  spite  of  sufficient  quantity  of  nitrogen-fixing  bacteria.  The  fungi  perform  the 
destruction  of  main  part  of  plant  debris,  but  they  cannot  fix  nitrogen. 

The  soils  are  distinguished  by  number  of  microbial  biomass  and  the  character  of  its 
distribution  along  the  soil  profile  and  in  time.  The  seasonal  and  interyears  dynamic  of  number 
of  procarvotic  and  eucaryotic  microorganisms  in  soils  was  demonstrated.  The  moisture  of  soil  is 
one  of  the  main  factor  which  is  responsable  for  these  changes.  The  proportion  of  microbial 
biomass  carbon  is  very  significant  in  reserves  of  organic  matter  carbon  in  soil  as  a  whole.  The 
most  part  of  fungi  biomass  in  all  soil  horizons  is  viable.  Is  was  revealed  that  the  viable  cells  of 
fungi  are  more  in  forest  litters. 

Every  soil  is  characterized  by  a  specific  indices  of  microbial  number  and  quality.  The 
reserves  of  organic  matter  connects  with  favourable  conditions  for  microbial  activity  and  are 
not  determined  by  deficiency  of  microorganisms  in  soil.  The  indices  of  microbial  biomass  and 
diversity  may  be  used  as  a  criteria  for  evaluation  of  ecosystem  capability  to  support  the 
resistance.  The  large  values  of  these  indices  are  indicative  of  the  stability  of  the  soil- 
microorganisms-phithocenosis  system  and  is  one  of  the  factors  of  stability  of  earth  atmosphere. 
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MODELLING  OF  GAS  PHASE  REACTIONS  IN  POLLUTED  AIR, 
INITIATED  BY  IONIZING  IRRADIATION 
GURBANOV.M.A. 

Sector  of  Radiation  Research  of  Sciences  ,  Azerbaijan  ,  Baku 
(First  received  27  February  1998;  accepted  for  presentation  during  IAS-4) 

The  comparative  simulation  and  experimental  kinetic  stvdv  of  products  forming  was 
carried  out  under  the  impact  of  ionizing  irradiation  on  air  (System  1)  and  air  containing 
admixtires  SO2  ,  H2  ,  CO2  ,  NOx  ,  CKU  ,  C2H2  (System  2).  The  kinetic  scheme  including  124 
elementary  reactions  was  taken  into  consideration. 

-  It's  established  that  in  the  kinetic  curves  of  azone  and  nitrogen  oxide  maximums  are 
observed  ,  their  yields  make  up  -  1  molAlOO  ev.  In  presence  of  humidity  (-2%)  the  formation  of 
nitrogen  acid  takes  plase  with  yield  of  0,5  molAlOO  ev  (System  1). 

-  The  comparison  of  kinetic  ozone  formation  curves  indicate  maximum  gliding  of  O3 
conrentrations  in  presence  of  admixed  molecules  and  decrease  of  radiation  yield  of  O3 
formation  in  this  case  (System  2). 

-  Nitrogen  and  sulpur  acid  yields  are  defined  by  presence  and  content  of  humidity  ,  as  well  as 
oyher  admixed  molecules  in  irradiated  mixtures. 

The  presented  scheme  includes  variety  of  reactions  ability  of  nitroge  atoms  N  ,  N  (D)  and 
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N  (P)  in  relation  to  the  molecules  of  components  and  molecular  interactions  of  end  products  - 
NOx  ,  O3 ,  SO2 ,  as  well  as  clusterization  of  ions  N2  + ,  H2O  +  ,02  +  and  others. 

The  role  of  irradiated  gas  phase  reaction  on  the  formation  of  aerosols  in  atmosphere  is 
discussed. 
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THE  METHODICAL  APPROACHES  TO  BIOLOGICAL  INDICATIONS  OF  AIR 
WASTES  OF  THE  ENTERPRISES  OF  A  MICROBIOLOGICAL  INDUSTRY 
OMELJANETS  T.6.,  ARTUCH  V.P.,  6ANEVA  S.L. 

Ukrainian  Scientific  centre  of  hygiene,  50,  JPoftudrenko  sir.,  Uieu-9Li,  Ukraine,  253660 
(First  received  20  January  1998;  accepted  for  presentation  during  IAS-4) 

The  enterprises  of  a  microbiological  industry  are  a  source  of  biological  pollution  of  air. 
The  biological  factors  of  pollution,  which  offer  danger  to  health  of  the  person,  are:  viable 
microorganisms-producents,  dead  microorganisms,  substance  of  a  protein  nature,  which  include 
enzymes,  protein  fragments  of  microbial  structures.  The  whole  this  complex  of  biological 
wastes  have  the  potential  danger  for  the  health  of  the  workers  of  the  microbiological  industry 
and  for  the  population,  living  in  a  zone  of  an  location  of  the  enterprises. 

The  products  of  microbial  synthesis  can  cause  the  diseases  of  the  skin,  respiratory  tract, 
allergic  diseases  etc.  [Omelyanets  T.G.,  1994;  Omeljanets  T.G.,  1997;  Nemurya  V.I.,  Nikitina 

Yu.N.,  SpazhakinaG.N.,  1986;  Bruevich  T.S.,  Zaharov  G.A. .,  1978]. 

Qualitative  variety  biological  pollution  of  air  at  the  enterprises  of  a  microbiological 
industry  and  in  adjoin  territories  defines  originality  of  the  approaches  to  the  control  of 
biological  pollution.  The  widest  application  was  receive  the  methods  of  determination  of 
microorganisms-producents.  Is  developed  a  number  of  samplers  with  subsequent  sowing  of  the 
samples  of  air  on  a  suitable  agar  culture  medium  and  incubation.  At  an  estimation  of  microbial 
pollution  of  air  in  a  working  zone  of  the  enterprises  we  used  samplers  -  Krotov,  multicascade 
impactor  “MB-2”,  sampler  “PAB  -1”,  MD8  (firm  “Sartorius”). 

The  most  convenient  and  informative  at  these  researches  is  air-  sampler  MD8  with  use  of 
gelatin  filters  of  Sartorius  AG.  The  application  of  gelatin  membrane  filters  of  a  large  diameter 
(80mm)  enables  realizations  of  isokinetic  pick  out  the  samples  and  possibility  to  work  at  large 
speeds  throughput  of  air,  not  breaking  of  laminar  flow.  Due  to  this  the  periods  of  a  sampling 
are  reduced,  that  promotes  preservation  of  viability  of  microorganisms  and  germination  them 
when  adhere  the  filters  to  the  agar  surface  with  nutritious  media.  An  adjustable  air  flow  ricte 
allows  to  determine  quantity  of  microorganisms  in  various  rooms  at  both  large  and  minimum 
pollution. 

However,  mentioned  methods  allow  to  determine  only  live  microorganisms,  for 
identification  them  a  lot  of  time  is  required.  During  period,  which  necessary  for  determination 
of  microbial  pollution,  the  situation  in  a  factory  can  by  a  radical  image  change,  especially  at 
supernumerary  (emergency)  situation.  Therefore,  not  underestimating  importance  of  such 
estimation,  to  the  present  time  well  fulfilled,  it  is  necessary  to  note  necessity  of  application 
express  and  complete  (with  due  regard  for  all  biological  factors)  characteristic  of  a  condition  of 
pollution  in  any  necessary  interval  of  time. 

To  the  protein  substances  are  believed  just  as  pure  protein,  and  the  substances,  in  structure 
of  which,  in  this  or  that  form,  enter  protein.  Despite  an  improbable  variety,  inherent  in  this 
class  of  combination,  determination  of  they  usual  in  most  of  cases  is  based  on  peculiarities  of 
structure,  which  is  typical  for  proteins  in  general.  At  existing  practice  a  method 
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is  applied,  in  a  basis  of  which  is  combined  biuretic  colour  reaction  and  Folin’s  reaction  on 
aromatic  aminoacids.  By  other  words,  is  determined  not  individual  protein  combination,  but 
total  protein.  Thus,  basic  problem  -  determination  of  specific  protein  connection  which  can  be 
the  reason  of  a  various  sort  of  diseases  is  not  carried  out.  Taking  into  account  the  fact,  that 
great  bulk  of  biological  wastes  can  be  tolerant  in  relation  to  organism  of  the  person,  the 
traditional  method  of  determination  of  the  total  protein  cannot  be  used  at  the  hygienic  control. 
Especially  it  concerns  to  the  enterprises,  where  a  plenty  of  various  products  of  microbial 
synthesis  is  made,  which  include  enzymes,  antibiotics,  vitamins,  aminoacids  etc. 

The  absence  of  methods  of  determination  in  air  of  specific  protein  combination  promoted 
that  the  hygienic  rules  for  many  potentially  dangerous  wastes  of  a  protein  nature  were 
established  on  total  protein. 

It  is  natural,  the  urgent  need  for  methods  differentiatial  of  determination  of  the  protein 
combinations  for  the  purposes  of  hygienic  regl ament ation  and  control  will  inevitably  change  an 
existing  situation,  as  it  becomes  a  brake  in  development  of  certain  directions  of  biotechnology. 
The  decision  of  these  problems  can  be  supplied  by  methods  of  the  immunochemical  analysis 
(I FA)  [Braun  T.,  Klein  A.,  Zsindely  S.,1992;  Zherdev  A.V.,  Dzantiev  B.B.,1996].  To  the  present 
of  time  bases  of  the  immunoenzyme  analysis  are  developed.  The  brief  list  of  advantages  of  use 
of  a  method  of  the  immunoenzyme  analysis  for  determination  of  the  protein  contain  substances 
in  air  includes  unique  specificity  in  a  combination  to  high  sensitivity,  high  stability  of  reagents, 
simplicity  of  methods  of  registration,  variety  of  objects  of  research  -  from  the  lowmolecular 
combination  up  to  bacteria  and  viruses.  Extraordinary  the  wide  sections  of  problems, 
connected  to  variety  of  conditions  of  application  IFA,  causes  development  of  an  extremely 
plenty  of  variants  of  this  method  [PP.Tijssen,  1985  Yu  Hao,1996;  Burkin  M.A.,  Sviridov  \  .V., 
Yakovleva  I.V.,1996],  It  enables  to  develop  methods,  which  can  be  used  as  for  the  simple 
answer  to  a  question  “yes”  or  “not”  there  is  no  whether  exceeds  required  substance  a  level  of 
extreme  allowable  concentration  (EAK)(dot-varsion  of  ELISE),  and  for  the  exact 
determination  its  quantity  with  high  sensitivity  and  accuracy. 

Large  experience  in  creation  reagents  for  IFA  is  at  the  moment  saved,  criteria  which  they 
should  satisfy  to  reach  necessary  sensitivity  are  known,  basic  laws  of  reaction  antigen-antibody 
in  a  solution  and  in  a  firm  phase  are  investigated,  that  allows  to  purpuse-full  optimize 
conditions  of  realization  of  the  analysis  [R.A.Mariuzza,  V.  Phillips,  R.J.  Poljak,  1987]. 

The  high  sensitivity  IFA  is  reached  also  due  to  use  of  various  physical  methods  of 
registration  of  enzyme  activity:  photometric,  fluorometric,  and  also  bio-  and  luminescent 
methods. 

The  reaction  of  interaction  antigen-antibody  can  be  considered  as  a  particular  case  of 
linkage  of  lygands  with  macromolecular  receptors.  In  a  basis  of  interaction  common  principles 
any  of  biomolecular  reaction  lay.  A  product  of  biomolecular  reaction,  in  this  case,  is  a  complex 
antigen-antibody.  The  immunity  reaction  is  described  the  same  kinetic  and  thermodynamic 
parameters,  as  anv  process  of  the  formation  of  combination  [H.M.Geysem,  J.A.Tainer, 
S.J.Rodda,  TJ.Mason,  H. A. Alexander,  E.D.  Getzoff,  R.A.  Lesner,1987]. 

We  offer  to  consideration  a  particular  case  of  application  of  technology  IFA  for 
development  of  a  method  of  determination  the  wastes  of  a  protein  nature  at  the  production  of 
the  fodder  additive,  enriched  by  lisin.  As  producent  at  the  production  of  the  fodder  additive 
bacteria  Brevibacterium  were  used.  To  peculiarities  of  industrial  conditions  at  microbial 
synthesis,  as  well  as  in  this  case,  it  is  necessary  to  relate  the  circumstance,  that  at  the  enterprise 
in  parallel  come  true  of  a  several  technological  processes,  and  many  of  them  are  also  sources  of 
protein  pollution  of  a  working  zone.  Hence,  the  application  of  traditional  methods  of 
determination  of  total  protein  in  these  conditions  is  not  expedient.  By  the  basic  requirement  to 
a  method  of  determination  fodder  protein  in  air  in  conditions  of  enterprise  is  strong  specificity 
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and  selectivity  on  a  background  rather  expressed  pollution  by  diverse  protein  combinations. 
Practically  unique,  known  for  a  today's  day,  the  method  of  specific  determination  of  individual 
protein  combinations  or  of  a  complex  of  protein  combinations,  caused  by  use  certain 
producents  and  conditions  of  it’s  inoculation  and  processing  can  be  only  a  method,  which  based 
on  use  of  the  immunoenzyme  analysis. 

For  reception  of  specific  serum  the  immunization  of  rabbits  was  made,  basically,  by 
standard  methods  [G.S.  Bailey,  1984].  As  immunogen  was  used  an  extract  of  a  final  product  - 
powder-like  substation,  which  is  hydrolisat  of  producents.  The  fodder  additive,  dressing  by 
lysin,  contained  up  to  12  %  protein.  An  initial  solution  of  immunogen  contained  100-150  mg/ml 
protein  of  the  fodder  additive.  For  immunisation  consecutive  used  complete  and  incomplete 
Freid’s  adjuvant  (CFA).  On  a  final  stage  of  immunisation  in  a  solution  of  immunogen  entered 
methyebumin.  It  is  known,  that  polipeptides  and  proteins  with  molecular  weight  more  than 
5000  is  effective  immunogen.  The  chromatographic  analysis  of  the  fodder  additive  has  shown, 
that  the  large  part  of  protein  substances  is  large  polipeptides. 

For  relative  increase  of  concentration  of  antibodies  used  gamma-globulin  or  Ig  G  - 
fractions  of  immunity  serum.  The  titre  of  antiserum  was  established  by  a  method  of 
immunoprecipitation. 

Determination  the  antigene  made  by  a  competitive  method  with  use  of  labelled  antispecific 
of  antibodies  [Neizotopnue  metodu  immunoanaliza,  VINITI,  1987].  We  used  enzyme-like 
immunosorbent  (ELISA). 

Estimation  the  concentration  of  an  antigene  carried  out  by  using  the  calibrate  diagram. 
The  definition  of  the  total  protein  in  a  working  zone  and  adjacent  to  a  zone  made  by  a 
traditional  method  and  has  shown  pollution  25-45  mg/ml 

Results  of  determination  of  the  lisin-containing  fodder  additive  have  shown,  that  the 
contents  it  in  air  makes  3-5  %  from  common  protein  pollution  of  air  of  a  working  zone. 
Traditional  methods  of  determination  of  protein  would  not  allow  to  define  such  quantity 
individual  specific  protein  product,  which  is  the  lisin-keeping  fodder  additive. 

The  method  of  the  immunofermental  analysis  can  be  used  also  as  express  for 
determination  in  air  of  quantity  of  microorganisms-producents,  not  dependent  from  that  live  it 
is  or  dead.  Thus  the  determination  take  a  few  minutes,  while  the  microbiological  method 
requires  a  few  days  (from  1  up  to  14  depending  on  a  sort  of  microorganisms). 

To  lacks  of  this  approach  it  is  necessary  to  relate  the  fact,  that  in  each  particular  case 
reception  of  specific  antibodies  is  required  and  the  developed  method  can  be  applied,  at  the 
best,  only  in  conditions  of  realization  of  the  particular  production. 

The  certain  difficulties  exist  also  and  at  a  choice  and  standartisation  of  antigenes  of 
protein  compound,  which  are  used  for  development  of  a  method. 

In  the  last  years  the  attention  of  the  researchers  is  involved  the  methods  with  use  of 
biosensors. 

Attempts  of  development  of  biosensors  devices  for  determination  of  protein,  based  on  use 
proteinases  and  field  transistors  are  made  [Biloivan  O.A.,  Dzyadevich  S.V.,  Soldatkin 
O.P.,1997]..  One  of  advantages  of  biosensors  is  their  high  expressivety  of  determination.  But  the 
mentioned  type  of  biosensors  have  a  lack  of  tradicional  methods  -  nonspecificity.  The 
combination  high  specificity,  selectivity,  sensitivity  and  expressivety  is  possible  only,  on  our 
sight,  to  embody  in  development  of  the  biosensore  device  on  the  basis  the  field  transistor  in  a 
combination  with  specific  antibodies  [Kalab  T.,1995]..  With  the  help  of  such  devices  the 
continuous  control  wastes  is  basically  possible.  These  possibility,  as  a  whole,  determine  a 
common  direction  of  methodical  development,  which  should  ensure  hygienic  reglamentation 
and  control  of  biopollution  in  the  near  future. 
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AEROSOL  CEMENT  PARTICLES  NUMBER  CONCENTRATION  LIDAR  STUDIES 
LAKTVUSHKIN  6.V.,  PRlVALOV  Y.E.,  5HEMANIN  V.6. 

fduban  State  Technological  University,  Novorossiysk  Refiartment,  Novorossiysk,  Russia 
( First  received  15  February  1998 ;  accepted  for  presentation  during  IAS-4) 

Cement  particles  back  scattered  Mie  radiation  intensity  dependence  on  particles  number 
concentration  in  range  of  10  -  1000  cm-3  at  YAG-Nd  second  harmonic  laser  wavelength  of  532 
nm  has  been  experimentally  studied  on  laboratory  bistatical  aerosol  lidar  type  [1].  Back 
scattered  radiation  was  collected  by  0.12  m  diameter  mirror  receiving  telescope  and  recorded 
through  532  nm  interferential  filter  with  peak  transmission  of  64  %  and  halfwidth  of  2.4  nm  on 
PMT  FEU  -  79.  PMT  signal  wras  inputed  by  special  controller  to  IBM  PC  Pentium  100  RS-232 
port.  The  cement  particle  air  flow''  was  created  by  particles  generator  [1]  and  its  concentration 
and  velocity  continuously  controlled  by  laser  Doppler  anemometer  [2].  It  is  getting  that  back 
scattered  Mie  radiation  intensity  has  linear  growth  with  particles  number  concentration. 
Measured  results  treatment  allowed  to  determine  by  known  lidar  constant  [1]  back  scattered 
cross  section  for  concentration  unit  is  equal  to  (3.2  +  0.5)  10-6  rrr4  .  For  these  results  testing 
lidar  equation  as  in  [3]  computer  simulation  has  been  fulfilled  with  our  experimental  conditions. 
This  lidar  equation  parameters  for  our  case  had  the  next  values:  h,  R  =  7.5  m  for  recording  time 
duration  of  td  =  50  nc,  Aa=  0.008  m,  K2  =  0.495  at  532  nm  wavelength  (  measurement  result ), 
laser  pulse  energy  Eo  =  10  mJ,  laser  pulse  duration  tL  =  10  ns,  ranging  distances  R  =  7.5  -  15  m, 
PMT  type  FEU-79  photocathode  spectral  sensitivity  values  at  wavelength  of  532  nm  have  been 
taken  from  [4]  and  it  is  equal  to  0.92,  atmospheric  transmission  values  have  been  calculated  as 
in  [3]  with  extinction  coefficient  k  value  from  [4]  and  for  wavelength  of  our  interest  is  160  nr1. 
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Back  scattering  Mie  radiation  power  computer  simulation  have  been  made  with  above 
described  data  for  the  ranging  distances  from  7.5  to  15  m  as  aerosol  particles  back  scattering 
coefficient  function.  The  determined  power  values  P(7.5)  have  been  used  for  particles  back 
scattering  coefficient  concentration  dependence  calculation  with  FBU-79  sensitivity 
experimental  data.  All  the  results  both  measured  and  calculated  are  exhibited  in  Table  1 . _ 


N,  cm-3 

E(7.5), 

mJ 

do 

( - )  106 

m-4  sr.  C 

P(7.5), 

WC 

<r,  m4 

C 

do 

( - )  106 

W 

m-4  C 

do 

GA°S> 

<3V 

m-4  sr. 

100 

15.5 

296 

2.96 

150 

21.7 

415 

2.77 

270 

24.8 

3.7  +-0.5 

0.523 

474 

1.76 

2.1  +-0.6 

350 

31.0 

593 

1.69 

500 

37.2 

711 

1.42 

Calculated  results  were  pointed  by  C  in  this  Table  1,  all  the  other  were  experimental  results. 
These  calculation  results  confirm  the  cement  aerosol  particles  number  concentration  vesus  back 
scattering  coefficient  linear  dependence.  Therefore,  the  such  a  type  aerosol  lidar  can  serve  as  an 
instrument  for  cement  aerosol  particles  number  concentration  ranging  measurement. 
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MULTIPARAMETRIC  OPTICAL  STUDY  OF  BIOLOGICAL  AND  OTHERS 

DISPERSE  SYSTEMS 
BEZRUKOVA  A.6. 

St.  Petersburg  State  Technical  Univembj,  St .  Petersburg,  79525 /  JlUSSJd  bezt@ fisb  Jisr  Jtu  nc 
(First  received,  21  December  1 997 ;  accepted  for  presentation  during  IAS-4) 

Multiparametric  optical  assay  (  MOA  )  can  provide  further  progress  in  studies  of 
complex  disperse  systems  such  as  our  water  and  air. 

MOA  includes  the  nondistructive  analysis  of  dispersions  by  different  optical  methods 
such  as  refractometry  ,  absorbance,  fluorescence,  light  scattering  (integral  and  differential, 
static  and  dynamic,  unpolarised  and  polarised).  Taking  into  account  optical  theory  and 
results  of  study  can  help  to  elaborate  methods  for  on-line  optical  control  of  complex 
systems. 

Our  research  has  investigated  different  disperse  systems  :  proteins,  nucleoproteins, 
liposomes,  lipoproteids,  viruses,  lipid  emulsions,  bloodsubstitutes,  latexes,  liquid  crystals,  cells 
with  various  form  and  size,  metal  powders,  barytes,  kaolin,  kimberlite  clay,  zeolites  and 
mixtures  -  liquid  crystals  with  surfactants,  liposomes  and  viruses,  mixtures  of  clay  with  cells 
and  others,  samples  of  different  waters  and  air  sediments,  etc.,  by  various  optical  methods. 

One  of  the  most  vital  problems  is  development  of  MOA  for  on-line  environmental  control 
for  dangerous  impurities  -  metals,  oil,  viruses,  bacteria. 
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THE  PULSE  CLEANING  BEHABIOURS  OF  GROUP  CANDLE  FILTER 
IN  A  HOT  BENCH  UNIT 
Choi  J.-H.*,  Seo  Y.-G.*,  Jeong  H.**,  Chung  J.** 

*2)efit.  Chert.  Eng.  Qtfeongsang  National  Unioersitif ,  900,  Qazwa  dong,  Chinju  660-70 f,  Korea 
"Korea  Electric  Power  Research  Institute,  Taejon  305-380,  Korea 
(First  received  03  April  1998;  accepted  for  presentation  during  IAS-4) 

Ceramic  candle  filters  have  been  widely  studied  for  the  application  in  the  advanced  coal 
power  plant  because  of  their  high  filtering  efficiency.  High  collection  efficiency  is  especially 
important  to  control  the  micron  particulates  which  causes  the  erosion  and  abrasion  of  gas 
turbine  in  the  IGCC  and  PFBC.  Because  the  filtering  volume  decreases  as  the  face  velocity 
increases,  the  operation  at  high  face  velocity  is  very  beneficial  for  any  filtering  system,  while 
keeping  pressure  drop  low,  maintaining  collection  efficiency  high,  and  sustaining  candle  life. 
Pulse  jet  cleaning  is  one  of  the  methods  to  improve  the  performance  of  the  candle  filter.  A 
reliable  cake  removal  and  keeping  the  constant  residual  pressure  drop  are  essential  for  the  long 
term  operation  of  the  pulse  jet  cleaning  filter.  Several  factors  affect  on  the  reliability  of  candle 
filter,  including  operation  conditions,  dust  properties  and  the  conditions  of  candle.  Some 
experimental  aspects  on  the  pulse  operation  of  candle  filter  were  investigated  in  this  study. 

Hot  gas  stream  was  prepared  with  an  oil  burned  exhaust  gas  in  which  fly  ash  from  a 
conventional  coal  power  plant  was  fed.  The  aerodynamic  mean  average  size  of  the  particulate 
was  23  micrometer.  And  the  accumulative  volume  fraction  less  than  10  micrometer  was  45.9%. 
Careful  attention  has  to  be  paid  during  the  mounting  of  filter  element  because  of  the  element 
failure  from  the  thermal  and  mechanical  stress,  while  preventing  the  dust  leak  through  the 
gaskets.  The  disc  typed-spring  was  used  to  absorb  those  stresses.  There  were  no  dust  leak 
through  tube  sheet  and  on  mechanical  troubles.  The  collection  efficiency  was  maintained  above 
99.9%.  The  pressure  drop  through  the  temporary  dust  cake  can  be  estimated  by  the 
measurement  of  the  pressure  drop  developed  after  the  pulse  cleaning  at  each  stage.  Under  the 
steady  state  operation  at  the  constant  in  temperature,  pressure,  and  face  velocity  the  pressure 
drop  across  the  dust  cake  was  linear  with  the  change  of  time  because  the  concentration 
increases  linearly  from  the  constant  accumulation.  The  pressure  drop  rate  was  linear  with  the 
change  of  dust  concentration  and  showed  a  quadratic  increase  with  the  change  of  face  velocity. 
So  the  pressure  drop  across  the  temporary  dust  cake  could  be  understood  well  by  Lippert's 
equation.  And  overall  pressure  drop  across  the  filter  element  was  well  expressed  by  Darcy's  law. 
Usually,  stable  value  of  dimensionless  permeability  lies  between  0.4  and  0.45  for  commercial 
filter  element,  which  reaches  after  more  than  100  hours.  So  the  data  we  obtained  shows  only  its 
trend  in  the  short  term  of  experiment.  The  determination  of  the  suitable  conditions  for  the 
pulse  cleaning  is  very  important  for  the  long  term  operation.  The  forces  between  particles  and 
the  filter  element  is  key  factors  of  cake  stickiness.  The  shock  pressure  difference  during  pulse  jet 
is  the  main  force  to  destroy  the  stickiness.  And  the  cake  detachability  depends  on  the  pulse 
amount.  Experimental  variables  which  can  control  the  pulse  amount  are  the  pulse  reservoir 
capacity,  pulse  nozzle  size,  pulse  duration,  and  nozzle  design. 

The  durable  base  line  pressure  drop  is  allowed  up  to  about  1000mmH20  in  commercial 
application.  So  the  pressure  drop  rate  should  be  lower  than  0.002.  More  than  1  sec  was  suitable 
at  this  condition.  We  could  expect  much  more  pulse  effect  after  a  certain  duration.  The  effect  of 
cycle  duration  at  given  pulse  pressure  and  pulse  duration.  The  state  at  which  the  pulse  cleaning 
is  impossible  after  all  when  the  cycle  duration  was  extended  step  by  step.  The  fail  in  cleaning 
occurred  within  1  hr  if  rR  is  more  than  0.3.  The  maximum  cycle  duration  decreased  sharply  as 
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the  face  velocity  increased.  In  the  case  the  face  velocity  was  more  than  4  cm/sec,  pulse  cleaning 
was  impossible  even  though  the  cycle  time  was  less  than  2  min.  The  cleaning  effect  of  two 
different  pulse  modes,  the  collection  and  the  dispersion  one  were  compared.  There  was  not 
significant  different  between  them.  The  sequential  pulse  cleaning  with  the  pulse  cycle  of  5 
seconds  after  15  min  of  long  interval  was  carried  out  in  the  collection  pulse  mode.  But  the  effect 
was  almost  similar  with  that  from  the  regular  cycle  duration  of  5  min  was  applied  in  the 
dispersion  mode. 

In  summary,  bench  scaled  high  temperature  ceramic  candle  filter  was  operated  to  observe 
the  pulse  events.  The  total  pressure  drop  across  the  tube  sheet  was  monitored  during  the  pulse 
jet.  The  cleaning  behaviors  were  explained  well  by  Darcy's  law  and  the  equation  proposed  by 
Lippert,  et  al.  The  prediction  of  long  term  durability  of  the  filter  element  could  be  estimated  by 
the  pattern  of  the  increase  in  the  base  line  pressure  drop.  The  pulse  duration  has  a  minimum 
value  at  a  certain  condition.  The  maximum  cycle  duration  was  affected  much  by  the  face 
velocity.  The  operation  results  at  unsteady  state  shows  that  the  pulse  mode  was  not  important 
on  the  cleaning  effect. 
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COMPOSITION  OF  AEROSOLS  IN  THE  MARINE  BOUNDARY  LAYER 
IN  THE  RUSSIAN  ARCTIC 

V.P.  SHEVCHENKO*,  A.P.LISITZLN*,  R.STEIN**,  A. A. VINOGRADOVA***, 
VV.SMIRNOV****,  V.N.LUKA5HIN* 

*  J*  fP Skirskou  Institute  of  Oeeanologtf  of  JUS,  Moscow,  Jlussia;  e-tnail:  vshet/ck@geo  sio  rssiru 
**  dlfred  Wegener  Institute  for  J>olar  and  Marine  Jlesearck,  Brenterkaoen,  Qemtang 
*  *  'Institute  of  Mhtosftheric  J>hifsics  of  JUS,  Moscow,  Jlussia 
*** 'Institute  of  Sxfierintentai  Meteorology,  Obninsk,  Jlussia 
(First  received  21  March  1998;  accepted  for  presentation  during  IAS-4) 

Traditionally  riverine  input  was  assumed  to  be  the  main  geochemical  pathway  of 
terrestrially  and  anthropogenically  derived  compounds  from  their  sources  top  the  aquatic 
environment,  but  there  is  much  evidence  that  atmospheric  inputs  contribute  significantly  to 
marine  areas.  Numerous  studies  have  shown  that  aerosols  in  the  Arctic  are  of  importance  for 
atmospheric  chemistry  and  climate.  But  up  to  now  aerosols  of  the  Russian  Arctic  were  studied 
little. 

In  1991-1997  during  10  expeditions  126  samples  of  aerosols  have  been  collected  by  nylon 
meshes  and  by  filtration  of  air  through  Whatman-41  and  AFA-HA  in  the  Laptev,  Kara, 
Barents  and  Norwegian  Seas.  Aerosol  size  distribution  has  been  measured  by  PC-218 
photoelectrical  particle  counter. 

In  general,  there  is  a  much  greater  number  of  small  particles  (with  sizes  from  0.5  pm  to  2 
pm)  in  comparison  to  large  particles.  Over  the  open  water  an  increase  of  the  wind  velocity 
stimulates  the  concentration  growth  of  coarse  (>5  pm)  particles  in  the  spectrum.  This  could 
testify  the  input  of  sea  salt  particles  from  the  sea  surface  microlayer  by  wind  and  the 
importance  of  these  particles  for  the  chemical  composition  of  marine  aerosols.  In  ice-covered 
areas  we  find  an  increase  of  concentrations  of  fine  particles  (from  0.5  pm  to  2  pm),  especially  at 
low  temperature.  It  can  be  explained  by  formation  of  ice  microcristals. 

In  August-October  1993,  the  mass  concentration  of  the  coarse  fraction  of  the  Kara  and 
Barents  aerosols  which  are  not  soluble  in  water,  varied  from  0.02  to  0.48  pg/m3  (0.15  pg/m3  in 
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average);  in  the  Laptev  Sea  concentration  of  insoluble  aerosol  particles  was  0.04-0.09  pg/m3  at 
the  end  of  July  1995.  These  values  are  similar  to  those  measured  in  the  North  Atlantic  (Duce  et 
al„  1991).  In  most  of  samples  organic  matter  (fibers  of  vegetation,  pollens,  diatoms)  and 
mineral  particles  are  the  main  component.  Content  of  organic  carbon  varies  from  7.54  to  26.9  % 
(17.6  %  in  average). 

The  mean  concentrations  of  most  of  the  chemical  elements  are  within  limits  known  from 
literature  for  other  Arctic  regions.  Concentrations  of  heavy  metals  in  our  samples  are  higher 
than  in  the  Antarctic  and  the  remote  ocean  regions,  but  they  are  much  lower  than  those  from 
seas  in  highlv  industrialized  regions.  Temporal  variations  of  the  element  concentrations  are 
caused  by  various  air  masses  coming  to  the  studied  area.  The  increase  of  concentrations  of 
some  elements  in  remote  areas  covered  by  ice  could  be  explained  by  resuspension  of  particles 
from  sediment-laden  sea  ice. 

This  studv  was  financially  supported  by  the  Russian  Foundation  of  Basic  Research  (grants 
RFBR  96-05-65907  and  96-05-00043)  and  DFG  (grants  STE-412/10  and  436  RUS  113/170). 
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THE  INFLUENCE  OF  AEROSOL  ON  THE  FLUXES  OF  SOLAR  RADIATION  IN 
THE  ATMOSPHERE,  CLOUDS  AND  ON  THE  EARTH  SURFACE. 

E.M.  FEIGELSON,  LA.  GORCHAKOVA,  O.A.  SHILOVTSEVA. 

Obukhov  Institute  of  Jtmosfiheric  Physics,  Russian  Jcademiy  of  Jttnosfiheric  Physics,  Russian  Jcademy  of 
Sciences.  Moscow  State  University.  Address:  3,  Pyzheosky,  Moscow,  709077,  Russia.  Tel:  7-095-9577377; 
Tax:  7-095-9537652  e-htail:  Qof@ontega  Jfaran  nu 
(First  received  26  March  1998;  accepted  for  presentation  during  IAS-4) 

1. The  influence  of  aerosol  on  the  visual  radiation  coming  to  the  Earth  surface.  Comparison  of 
measurements  performed  in  the  Moscow  University  and  calculations  published  in  the  book 
"Calculation  of  the  Brightness  of  Light  in  the  case  of  anisotropic  scattering"  -  E.M.  Feigelson 
and  coauthors.  Transactions  of  the  Institute  of  Atmospheric.  N 1  ,N2,  1960,  1963. 

2.  Influence  of  aerosol  on  the  albedo  and  absorption  of  the  cloudy  atmosphere  based  on  data 
published  in  the  book  "Radiation  in  a  cloudy  Atmosphere"  of  E.M.  Feigelson.  Performed  in 
IAP  (1981)  and  translated  by  D.  Reidel  Publishing  company  (1984). 

3.  Influence  of  aerossol  on  the  fluxes  of  solar  radiative  forcing  on  the  base  of  the  Zvenigorod 
experiment  in  1994  year. 
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AIR  QUALITY  AND  ITS  HEALTH  CONSEQUENCES  IN  CENTRAL  BALIKESYR  TOWN 

TALAT  KOC 

Pefiartment  of  Qeografihy  Education,  Balykesir  University,  ffecatibey  Education  Taculty .  Balylcesir,  TURTLES . 
(First  received  03  April  1998;  accepted  for  presentation  during  IAS-4) 

INTRODUCTION:  Air  pollution  is  one  of  the  important  problems  specifically  of  towns. 
Recently,  the  problem  of  air  pollution  is  rapidly  growing  in  the  central  Balykesir  town. 

One  of  the  important  negative  effects  of  air  pollution  is  the  increase  in  health  problems.  For 
example,  upper  respiratory  diseases  are  the  most  common  related  to  the  low  levels  of  air 
quality.  This  study  takes  this  problem  into  consideration  and  investigates  the  relationship 
between  the  air  quality  and  the  number  of  patients  who  register  for  upper  respiratory  problems 
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in  the  period  of  1990  and  1995.  The  aim  of  this  study  is  to  draw  attention  to  the  relationship 
between  the  two  mentioned  above  and  relate  deaths. 

DATA:  Among  the  elements  of  air  quality  only  sulphur  dioxide  (S02)  and  particule  matters 
(PM)  are  measured  in  the  central  town.  This  measurement  is  done  by  the  Laboratory  of  Public 
Health  and  the  Directorate  of  Environment.  For  the  air  quality  research,  the  average  values  of 
S02  and  PM  are  taken  into  consideration.  These  values  were  weekly  and  yearly  between  1990 
and  1995.  For  the  problems  of  health  research,  weekly  number  of  patients  who  were  applicant 
to  the  health  units  in  the  central  town  and  suffer  from  upper  respiratory  diseases  were 
investigated.  Nevertheless,  the  problem  of  not  being  able  to  determine  the  number  of  patients 
who  lived  in  the  central  town  was  emerged.  Therefore,  this  problem  needs  to  be  considered  in 
mind. 

METHOD:  In  Balykesir  central  town,  air  quality  and  Number  of  Patient  Applicants  (NPA) 
values  are  investigated  in  the  six  year  period  of  1990-1995.  Changes  related  to  time  in  the  air 
quality  and  NPA  values  and  relationships  between  the  two  are  attempted  to  find  out  with  the 
help  of  correlation  coefficient. 

RESULTS:  There  have  been  found  obvious  fluctuations  in  the  air  quality  and  NPA  values 
in  Balykesir  central  town  (Figure:  1:  NPA  values  and  linear  trend;  2:  S02  values  and  linear 
trend  and  3:  PM  values  and  linear  trend).  While  in  the  warm  period,  air  quality  increases  and 
NPA  values  decrease;  in  the  cold  period  air  quality  decreases  and  NPA  values  increases.  Table 
show  the  relationship  of  59%  and  78%  between  the  NPA  values  and  SOz  and  PM  values. 

There  is  a  tendency  to  increase  in  the  S02  and  PM  values  in  the  period  of  1990-1995.  While 
the  average  S02  value  of  70  pg/m3  in  1990  increased  86%  in  1995  and  reached  to  130  |ig/m3;  the 
value  of  44  pg/m3  PM  increased  61%  and  reached  to  71  pg/m3.  With  parallel  to  the  changes  in 
air  quality,  while  the  weekly  total  of  NPA  was  in  819  in  1990,  it  reached  to  1718  with  a  110% 
increase  rate.  Zaim’s  work  (1997)  which  reported  better  air  quality  standards  in  big  cities  of 
Turkey  in  the  period  of  1990-1993  is  invalid  for  the  Balykesir  central  town.  Figure  shows  the 
changes  in  air  pollution  and  NPA  values  with  regard  to  time  and  tendency  lines.  While  the 
tendency  of  increase  for  the  NPA  is  y=  3.3  x  +  739.4,  for  S02  is  y=  0.2  x  +  79.7  and  for  PM  is 
y=  0.1  x  +  47.6.  The  correlation  coefficient  for  NPA  and  S02  is  70%;  for  NPA  and  PM  is  65% 
in  the  1990-1995  period  (see  table). 

DISCUSSION:  As  well  as  other  studies  this  research  also  showed  that  there  is  a  close 
relationship  between  the  air  quality  and  human  health.  It  was  noted  earlier  that  in  many  cities 
in  Turkey  as  well  as  in  Balykesir  only  S02  and  PM  values  are  measured.  However,  in  addition 
to  these  values,  other  air  quality  parameters  should  be  measured  in  order  to  prepare  a  base  for 
the  more  detailed  research. 

The  effects  of  air  quality  on  health  come  out  in  short  or  long  term.  Upper  respiratory 
problems  may  be  due  to  air  quality  as  well  as  other  factors.  The  results  of  S02  and  PM  values 
and  relationship  with  the  NPA  values  which  reach  78%  in  a  year  is  a  confirmation  of  this  effect. 
As  well  as  yearly  changes  in  the  air  quality  the  changes  in  the  period  of  a  year  also  show  the 
close  relationship  between  the  air  quality  and  NPA  values  (see  table). 

EVALUATION:  Balykesir  central  town  is  one  of  the  settlements  which  have  low  levels  of 
air  quality  due  to  the  effects  of  physical  environment  (Koc,  1997).  There  is  more  negative 
tendency  in  the  air  quality  when  the  1990-1995  period  is  taken  in  to  consideration.  Therefore, 
there  is  need  to  prevent  the  negative  effects  of  air  pollution. 

One  of  the  most  important  consequences  of  air  pollution  is  its  negative  effects  on  human 
health.  Particularly,  upper  respiratory  system  and  the  patients  who  suffer  from  related  diseases 
are  the  most  effected  in  the  short  run.  In  Balykesir,  there  have  been  found  that  there  is  a  close 
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relationship  between  S02  and  PM  values  and  the  number  of  patient  applicants  (NPA).  There 
might  be  deaths  in  the  continuation  of  decrease  in  the  air  quality  and  in  the  case  of  strong 
reverse  movements  of  air.  It  should  be  noted  here  that  there  is  a  need  to  study  the  reasons 
detail  behind  the  deaths. 

Although  there  is  the  need  for  cities  to  allow  a  good  environment  to  live  in,  Balykesir,  is 
difficult  to  say,  has  a  good  air  quality  environment.  If  the  increase  in  air  pollution  continues, 
Balykesir  like  many  cities  which  have  this  problem,  disasters  related  to  the  air  pollution  should 
be  expected.  Therefore,  it  is  suggested  that  detailed  studies  should  be  on  the  way  for  a  better 
environment  in  Balykesir. 
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PORTABLE  CORRELATED  OPTICAL  DETECTOR  FOR  EXPRESS  REMOTE 
ANALYSIS  OF  POLLUTING  SUBSTANCES  IN  ATMOSPHERE 
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*  *  Institute  of  Oceanology ,  Russian  Mcadenuf  of  Sciences,  1 172 18,  Russia,  Moscow,  Nachitnooskuf  firosfiect,  36 
(First  received  31  March  1998;  accepted  for  presentation  during  IAS-4) 

One  of  the  global  problems  of  environment  protection  is  anthropodenic  polluting  of 
atmosphere.  Effect  of  polluting  of  atmosphere  is  a  destruction  of  ozone  layer  of  the  Earth  that 
leads  to  change  of  climate  and  to  worsenning  of  an  ambience  of  dwelling. 

Practically  in  polluting  of  atmosphere  two  formind  components  participate  -  aerosol  and 
gas.  These  components  base  in  the  dynamic  balance.  In  the  different  layers  of  atmosphere 
chemical  and  photochemical  reactions  with  their  participation  constantly  run.  For  getting 
complete  information  on  occurring  in  atmosphere  processes,  it  is  necessary  to  be  able  to 
measure  chemical  composition  of  gas  and  aerosol  components. 

In  this  reporting  prospects  of  using  portable  correlated  optical  detectors  for  express  remote 
analysis  of  gas  composition  of  different  layers  of  atmosphere  are  discussed.  Correlated  optical 
detectors  are  capable  to  find  in  atmosphere  vapours  of  different  chemical  compounds  -  ozone, 
oxide  of  nitrogen,  sulphur,  carbon  and  others.  These  instruments  ensure  a  finding  of  polluting 
on  distances  before  several  tens  of  kilometers.  Correlated  optical  detectors  possess  high 
selectivity  to  analyse  components,  as  far  as  they  exclude  an  influence  of  any  admixture  on 
results  of  measurements,  spectra  of  which  weakly  correlate  on  the  structure  with  the  analysed 
component.  As  sources  of  sounding  radiating  it  is  possible  to  use  both  artificials  sources  of  the 
light,  and  natural  sunshine,  diffused  by  the  celestial  sphere  or  reflected  from  the  surface.  This 
is  particularly  important  for  problems  of  ecological  monitoring.  Correlated  detectors  are 
perspective  for  using  in  the  composition  of  apparatus  complexes  unceasing  monitoring  of 
atmosphere  in  real-time  and  express  making  of  the  large-scale  distribution  cards  and  vertical 
stratifications  of  analysed  components. 

Perspective  of  using  of  correlated  optical  detectors  is  demonstrated  on  the  example  of 
measurements  of  distribution  of  dioxide  of  nitrogen  in  atmosphere.  In  the  course  of  studying 
of  distribution  of  oxides  of  nitrogen  in  different  regions  it  is  installed  that  alongside  with 
industrial  objects  and  motor  transport,  sources  of  arrivals  of  nitrogen  oxides  in  atmosphere  are 
agricultural  regions.  This  effect  is  stipulated  by  the  decomposition  nitratecontained  fertilizers, 
not  adopted  by  plants  [1].  Contribution  of  this  source  is  weakly  taken  account  into  evaluations 
of  general  background  p  olluting  of  atmosphere.  The  situations,  w'hen  such  sources  can 
contribute  an  essential  contribution  to  polluting  of  atmosphere  and  destruction  of  ozone 
layers  of  the  planet,  are  presented  wholly  real  [2]. 
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OF  POLLUTION  PLUME  FROM  A  CONTINUOUS  POINT  SOURCE 
BESCHASTNOV  S.P.,  NAIBENOV  A.V. 

Scientific  Production  Association  'Tiffikoon '  Obninsk,  Russia 
(First  received  12  February  1998;  accepted  for  presentation  during  IAS-4) 

Pollution  dispersion  in  the  vicinity  of  a  point  source  is  governed,  as  is  known,  by  turbulent 
diffusion,  at  average  distances  it  is  controlled  by  diffusion  and  wind  shears.  According  to  this 
empirical  formulae  for  calculating  horizontal  dispersions  depending  on  an  pollution  source  in 
its  vicinity  involve  only  the  terms  considering  turbulent  diffusion,  at  large  distances  shear 
components  are  added.  Empirical  formulae  [1]  can  be  mentioned  for  a  remote  zone  as  an 
example.  This  and  other  formulae  obtained  by  other  authors  have  not  been  yet  widely  verified 
experimentally.  Therefore,  the  goal  of  this  work  is  to  estimate  with  a  diffusion  numerical  model 
an  effect  of  wind  shears  on  the  magnitude  of  horizontal  dispersions  under  different  conditions 
and  to  validate  the  parametrization  shear  components  used  now  practically. 

In  limited  case  at  long  diffusion  times  one  may  reduce  from  the  empirical  formulae  and 
semiempirical  diffusion  equation  the  following  relations: 


where  V  is  the  velocity  module,  (p  is  the  wand  direction,  t  is  time.  In  [1],  as  in  most  other 
works,  ax  -  a  =1/3.  Pasquill  [2]  propose  to  use  the  coefficient  by  the  order  of  magnitude  less: 
ay  ~  0,03.  In  a  limited  case  of  a  horizontally  homogeneous  atmosphere  the  model  equations  for 

dispersions  are  reduced  for  large  distances  from  source  to:  2  »  (2) 


where  pa  =  x,y  are  the  co-ordinates  of  the  cloud  gravity  centers;  cj\  -cr2x,<y2y  are  dispersions. 
Using  the  relation  d  pa  =d[tua )  describing  a  variation  of  the  cloud  gravity  center  with  time, 

one  may  obtained  (1)  from  (2).  An  analysis  of  the  numerical  results  obtained  has  shown  that  at 
large  distances  from  a  pollutant  source  comparable  estimates  of  dispersions  can  be  obtained 
only  when  the  coefficient  ax  and  ay  are  decreased,  as  in  [2].  The  model  estimates  of  dispersion 

( 7 *  appeared  to  be  in  satisfactory  agreement  with  the  Gifford  dependence  [3]  generalising 
different  experimental  data.  An  analysis  of  the  data  available  and  their  comparison  with  the 
model  estimates  of  dispersions  made  it  possible  to  refine  the  range  of  possible  values  of  ax  ,  ay 
depending  on  the  diffusion  conditions  with  the  account  of  simplifications  of  (1)  in  practice. 
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PROBLEMS  OF  THE  DIESEL  PARTICULATES  ASSESSMENT  AND  REDUCTION 
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( First  received  23  March  1998;  accepted  for  presentation  during  IAS-4) 

The  diesel  engines  are  being  largely  applied  as  power  units  for  various  vehicles  since  they 
have  the  highest  thermal  efficiency  in  comparison  with  the  other  heat  engines  and  are  capable 
to  provide  a  wide  range  of  power  output.  However,  in  re  cent  times  air  pollution  caused  by  the 
diesel  exhaust  gases  of  the  motor  vehicles  has  created  a  serious  problem  in  the  developed 
countries. 

The  major  toxic  pollutants  of  the  diesel  exhaust  include  nitrogen  oxides  and  particulates. 
The  diesel  particulates  consist  of  solid  and  liquid  particles  of  various  composition.  The  solid 
particles  of  soot  formed  during  the  fuel  combustion  have  also  an  electric  charge.  To  assess  the 
emission  of  the  diesel  particulates  the  following  methods  at  present  are  widely  used: 

—  measurement  of  smoke  of  the  diesel  exhaust; 

—  measurement  of  specific  mass  emission  of  the  particulates  per  a  unit  of  work  done. 

The  most  widespread  smokemeter  is  of  a  light  extinction  type  (opacimeter).  The  opacity  of 
the  exhaust  gas  in  a  measuring  chamber  of  the  device  is  determined  by  means  of  the  loss  of 
intensity  of  a  light  emitting  source.  In  the  actual  operating  conditions  smoke  measurements  are 
made  at  increased  revolutions  of  the  idle  mode  of  an  engine  and  at  free  accelerations. 

The  mass  emission  of  the  automobile  diesel  particulates  is  determined  on  the  basis  of  bench 
tests  results  carried  out  under  the  13-mode  test  cycle  that  corresponds  to  actual  operating 
conditions.  The  particulates  are  collected  by  means  of  a  filter  from  the  exhaust  gas  that  has 
been  preliminary  diluted  with  air  and  cooled'  (to  the  temperature  lower  that  52oC)  in  a  special 
tunnel. 

In  the  Russian  State  Research  Centre  NAMI  a  set  of  devices  has  been  developed  to  measure  a 
smoke  level  of  the  diesel  exhaust  mass  emission  of  diesel  particulates.  The  portable 
microprocessor  smokemeter  IDP-2  is  designed  for  smoke  measurements  of  diesel  powered 
automobiles  under  actual  operating  conditions.  A  power  supply  of  the  device  is  from  an 
accumulator  of  12V.  The  stationary  microprocessor  smokemeter  IDS-3  is  intended  for  smoke 
measurements  during  bench  tests  of  a  diesel  engine  and  has  a  remote  control. 

Both  of  the  mentioned  smokemeters  have  microprocessors,  software  of  those  ensures  the 
following:  statistical  processing  of  smoke  measurements  data;  an  automatic  adjustment  of  the 
device;  a  self  mulfunction  diagnosis. 

Metrological  features  of  the  smokemeters  comply  with  the  international  standards.  The 
portable  smokemeter  IDP-2  has  been  undergone  the  state  acceptance  tests  and  has  been 
certificated  for  application  in  Russia.  The  stationary  smokemeter  IDS-3  is  being  prepared  for 
the  acceptance  tests  and  certification.  A  prototype  of  the  minitunnel  for  mass  assessment  of  the 
diesel  particulates  is  passing  various  types  of  laboratory  tests.  In  comparison  with  minitunnels 
being  in  use  it  has  the  following  distinctive  features: 

—  an  advanced  system  of  the  isokinetic  gas  sampling  from  an  exhaust  pipe  of  diesel  engines 
designed  on  the  basis  of  a  swirl  valve; 

—  advanced  designs  of  gas  flow  meters  and  pressure  measurement  devices. 

The  minitunnel  as  a  whole  and  its  separate  systems  are  designed  to  comply  with  the 
international  standards.  To  reduce  diesel  particulate  emission  measures  to  modify  the 
combustion  in  side  the  cylinder  or  to  trap  particles  by  means  of  special  filters  incorporated  in 
the  engine  exhaust  system  are  applied. 
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A  prototype  of  the  electromechanical  filter  based  on  combination  of  mechanisms  of 
electrostatic  precipitation  of  the  particles  and  their  trapping  by  filtration  has  been  developed  in 
NAMI  centre.  Preliminary  tests  of  the  filter  have  confirmed  it's  high  trapping  efficiency  (over 
80%)  at  very  low  pressure  drop. 

At  present  thorough  investigations  of  the  filter  are  being  carried  out. 
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SOLID  PARTICLES  CONCENTRATION  OPTICAL  MEASURING  INSTRUMENTS 
ON  THE  BASIS  OF  INTEGRATED  LIGHT  SCATTERING  METHOD 
APPLICATION  FEATURES 
paVel  V.chartY,  ValerY  e.  shemanin 

SRd  " Strotoecdogif' ,  Novorossisk,  Russia 
( First  received  15  February  1998;  accepted  for  presentation  during  IAS-4) 

Integrated  light  scattering  on  particles  method  is  one  of  optimum  methods  due  to  a 
number  of  the  characteristics  sold  in  solid  particles  concentration  in  technological  gases 
automatic  measuring  instruments.  IVA-3M  concentration  automatic  measuring  instrument 
realizing  this  method  [1]  was  developed  and  is  made  at  SPA  "Stromecology"  in  Novorossiysk. 
Actual  task  is  the  place  for  control  choice  at  gaspipe  because  the  particles  concentration 
measurement  by  this  device  is  carried  out  practically  in  one  point  (measuring  volume  is  about 
30  cm3  ),  instead  of  the  whole  gaspipe  cross  section.  In  cases,  when  it  is  possible  to  suggest 
distribution  of  particles  concentration  is  more  or  lesser  constantly,  satisfactory  recalculation  of 
the  whole  section  concentration  have  to  make  by  results  of  one-point  measurement  [2].  I  deal  for 
the  particles  control  are  the  vertical  lines  gaspipe,  which  lengths  as  the  minimum  on  the  order 
exceed  their  cross  sizes  [2]. 

In  real  operation  conditions  it  frequently  fails  to  choose  close  to  an  ideal  condition  for  this 
instrument  installation.  Therefore  the  experimental  work  on  influences  of  the  various  factors 
on  IVA-3M  instrument  calibration  characteristics  is  necessary  for  adequate  results  of 
measurement  getting  with  this  automatic  device. 

Comparative  measurements  results  of  concentration  of  solid  particles  in  technological 
gases  in  the  industrial  enterprise  conditions  in  a  wide  range  variation  of  the  basic  technological 
parameters  are  given  in  the  present  work.  IVA-3M  instrument  calibration  characteristics  have 
been  received  for  various  installation  sites  and  the  recommendations  for  concentration  of  firm 
particles  in  technological  gases  optical  measuring  instruments  constructed  on  the  basis  of 
integrated  light  scattering  method  practical  application  have  been  formulated. 
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BERILLIUM  AEROSOL:  HIGH  DANGER  YET  POSSIBLE  PREVENTION 
OF  HARMFUL  EFFECTS 
N.  KHELKOYSKlY  -  SERGEEV 
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(First  received  20  February  1998;  accepted  for  presentation  during  IAS-4) 

Beryllium  (Be),  its  oxides  and  alloys  are  applied  in  power  and  space  technologies,  aviation, 
and  other  branches  of  industry  In  Russia  more  then  300  plants  were  primary  consumers  of  Be 
during  the  most  favourable  period  of  economic  development. 

Be  aerosols  are  inflammable  and  explosive,  they  are  extremely  toxic  (1  class  of  danger,  0.001 
mg/m  is  the  MAC  value  for  the  air  of  working  zone,  0.0001  mg/m  is  the  MAC  value  for  the 
ambient  air,  they  are  allergenic  and  carcinogenic).  Acute  and  chronic  respiratory  pathologies 
may  develop  when  Be  aerosol  penetrate  to  the  body.  The  most  severe  and  difficult  to  be  cured  is 
berylliosis  that  may  progress  long  after  the  ceise  of  the  contact. 

Toxicitv  of  Be  was  found  in  the  middle  of  the  30  -  s  in  Russia,  Germany  and  Italy.  The  peak 
morbidity  level  fell  on  the  50  -  s  and  the  60  s  when  production  sharply  increased,  safety 
measures  were  not  developed  at  that  moment.  About  1500  cases  of  the  disease  were  registered 
in  Russia  and  the  USA,  however,  the  figure  should  be  considered  as  a  diminished  one  because 
the  register  impairments  due  to  berylliosis  was  developed  in  Russia  only  in  the  80  -  s,  besides, 
actually  no  cases  of  non  -  occupational  berylliosis  were  found  in  Russia  (while  in  the  USA  up  to 
11%  of  cases  wrere  registered  in  the  highest  levels  of  morbidity).  At  present  acute  cases  were 
eliminated  though  single  chronic  cases  can  be  revealed,  however,  potential  danger  still  exists. 

Be  human  effects  were  most  thoroughly  studied  in  the  RAINS  Institute  of  Occupational 
Health.  Cytotoxicity  and  allergenic  manifestations  that  cause  immune  impairment  lay  the  basis 
of  Be  human  effects.  When  in  the  organism,  Be  may  cause  local  macrophage  -  neutrophyl 
response,  it  impairs  cell  membranes,  penetrates  to  the  cells,  leads  to  hydrolyst  and  hematoxic 
factors.  It  also  breaks  in  cell  nucleus  the  synthesis  of  protein  and  provokes  the  synthesis  of 
autoantigens.  As  a  strong  chemical  allergen,  Be  may  cause  specific  reaction.  Cytotoxic,  allergic 
and  immune  processes  develop  simultaneously,  prevalence  of  any  of  them  depends  on  the  level 
of  exposure  and  the  type  of  compounds.  Of  particular  importance  is  the  genetic  predisposition, 
or  increased  sensitivity  to  Be,  as  an  allergen,  on  a  genetic  level,  acquired  pre  disposition 
developed  due  to  severe  endocrine  shifts  because  of  chronic  pathologies,  injuries,  surgery, 
deliveries,  etc.,  is  also  important. 

According  to  the  classification  of  the  IARC  Be  is  referred  to  2  A  carcinogens. 

Safety  measures  have  been  well  developed.  In  Russia  the  greatest  number  of  maximum 
adminittable  levels  and  concentrations  have  been  established  for  Be:  they  are  for  the  air  of 
working  zone,  ambient  air,  water  basins,  for  skin  surface  of  hands,  equipment,  tools,  and 
production,  for  individual  protective  clothing,  etc.  Engineering,  construction  ventilation 
measures  on  work  hygiene  and  environmental  protection  have  been  developed  including  specific 
fine  diagnosis  methods.  The  main  criterion  of  safety  is  strict  observance  of  hygienic 
requirements. 

Big  Be  processing  enterprises  have  been  built  with  regard  to  helpful  consultations  of 
experts  of  the  Institute,  long-term  follow  -  up  periods  of  working  conditions,  environmental 
protection  showed  that  Be  in  the  concentration  in  the  air  could  be  lower  then  the  standard 
values.  No  diagnosis  of  berylliosis  have  been  put  during  two  decades  of  follow  -  up  periods 
using  immunological,  physiological,  roentgenological  and  clinical  methods. 

Along  with  all  the  mentioned  facts,  many  problems  concerning  Be  are  still  unsolved: 
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1.  Long  -  term  follow  -  up  periods  with  regard  to  the  health  are  to  be  continued  concerning  long 
-  term  Be  effects,  both  of  active  contingents,  and  those  whose  contacts  have  been  ceized,  at 
MAC  level  and  lower  which  will  complete  the  work  on  hygienic  MAC  approbation; 

2.  Necessary  is  the  research  of  Be  carcinogenic  effects  in  cohorts  exposed  to  it  at  MAC  level 
and  lower; 

3.  Regarding  individual  sensitivity  in  the  development  of  berylliosis,  adequate  seems 
improvement  of  tests  for  medical  examinations,  pre  work  identification  of  risk  groups, 
development  of  recommendations  on  ceisure  of  Be  contacts; 

4.  System  of  Be  monitoring  in  industry  is  necessary  including  the  wastes;  development  of 
hygienic  requirements  is  necessary  to  eliminate  Be  branches; 

5"  As  more  then  93%  of  Be  goes  to  the  atmosphere  with  coa!  burning  at  thermal  power  stations, 
advisable  with  be  health  study  of  workers,  environment,  and  nearby  residents  if  coal  with  high 
Be  content  is  used,. 

This  question  has  not  been  studied  so  far  in  full. 
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PRODUCTION  OF  SUBMICRON  AEROSOLS  BY  THE  EXPIRING  WIRE  METHOD 
V.S.  5ED0I,  V.V.  VALEYICH,  AND  L.I.  CHEMESOYA 
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The  major  characteristic  in  production  of  aerosols  is  the  thermal  energy  Introduced  Into 
the  material.  Depending  on  the  energy  density,  the  state  of  the  explosion  products  can  vary 
from  liquid  to  plasma,  and  the  sizes  and  properties  of  the  particles  formed  depend  on  their 
states. 

The  distribution  of  the  energy  density  over  the  sample  Is  also  important.  The  uniformity  of 
heating  is  provided  in  the  fast  electrical  explosion  mode.  The  fast  explosion  is  characterized  by 
the  following  conditions:  the  energy  introduced  into  the  material  exceeds  its  heat  of 
vaporization,  and  the  heating  time  is  shorter  than  both  the  time  of  the  action  of  the  capillary 
forces  and  the  time  required  for  development  of  magnetobydrodynam  ic  sausage-type 
Instabilities.  Comparing  the  characteristic  time  for  a  given  process  with  the  heating  time,  one 
can  WTite  the  corresponding  similarity  criteria.  From  these  criteria  the  conditions  for  uniform 
heating  have  been  obtained. 

The  uniform  heating  conditions  impose  restrictions  on  the  heating  rate.  The  heating  rate  is 
a  significant  factor  in  the  production  of  submicron  metal  aerosols. 

Under  the  uniform  heating  conditions,  the  production  and  properties  of  powders  based  on 
copper,  aluminum,  titanium,  iron,  tungsten,  indium,  and  other  metals  were  investigated.  The 
specific  surface  area  of  powders  was  measured  by  the  low-  temperature  adsorption  method.  The 
shape  and  size  distributions  of  particles  were  determined  with  electron  microscopes.  The  phase 
composition  was  determined  using  X-ray  diffraction  and  electron  diffraction  methods. 
Analytical  chemistry  methods  were  also  used  to  determine  the  chemical  composition  of  samples. 

With  rather  low  energy  consuraptibns,  under  the  conditions  of  uniform  Joule  heating, 
ultra-fine  powders  having  narrow^  size  distributions  and  a  count  median  diameter  of  4-SO  nm 
have  been  produced. 
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FORMATION  OF  FULLERENES  AND  THEIR  ISOMERS 
Yu.  E.  LQZOVIK,  A.  M.  POPOV 

Institute  of  SfiectroscofUf ,  Russian  dcadeMf  &f  Science,  ft 2092,  Troitsk,  Moscow  region,  Russia 
( First  received  13  February  1998;  accepted  for  presentation  during  IAS-4) 

Since  the  discovery  of  fullerenes  the  explanation  of  their  formation  mechanism  is  one  of 
the  most  interesting  and  puzzling  problems  in  fullerene  science.  In  our  review  report  we 
consider  various  models  for  fullerene  formation:  assembling  from  graphite  sheets,  assembling 
of  other  clusters,  models  of  'nautilus'  and  'fullerene  road'  and  different  ways  of  annealing  from 
clusters  with  other  structure  (See  also  [1]).  Two  contradictory  facts  should  be  explained. 

A  set  of  experimental  data  shows  than  fullerenes  easily  form  from  hot  carbon  clusters  of 
arbitrary  structure  and  size  during  their  annealing.  Nevertheless,  only  few  fullerenes  (C60,  C60, 
and  several  other)  are  abundant. 

It  was  proposed  that  in  typical  conditions  of  are  discharge  or  during  laser  ablation  for 
mation  of  fullerenes  takes  place  through  following  stages:  firstly  carbon  clusters  form  in  hot 
unequilibrium  plasma  and  after  that  these  clusters  anneal  in  cooler  regions  of  plasma  and 
transform  to  fullerenes.  However,  this  model  explains  only  the  first  of  two  mentioned  above 
facts  and  therefore  needs  in  further  assumptions  to  develop  corresponding  scenario. 

The  only  assumption  which  is  in  agreement  with  the  mentioned  theory  was  suggested:  the 
selection  of  abundant  fullerenes  takes  place  after  the  fullerene  formation.  Here  we  carry  out 
the  detailed  analysis  of  experimental  facts  concerning  this  problem.  We  propose  that  abundant 
fullerenes  selection  is  mainly  due  to  reactions  of  molecule  C2  insertion  into  fullerene  and 
molecule  C2  emission  by  fullerene  [1],  Therefore  the  relationship  of  rates  of  these  two  channels 
of  fullerenes  interconvertion  determines  a  set  of  abundant  fullerenes.  Namely,  for  fullerenes 
C28,  C32,  and  C84,  the  constant  of  reaction  of  molecule  C2  insertion  is  small;  for  fullerenes 
C36,  C44,  and  C76,  the  constant  of  reaction  of  molecule  C2  emission  is  small;  and  for  the  most 
abundant  fullerenes  C50,  C60  and  C70  both  constants  of  reactions  are  small  in  comparison 
with  that  for  fullerenes  of  neighbour  size.  The  experimental  conditions  where  microcluster 
insertion  or  emission  by  fullerenes  or  both  processes  take  place  are  discussed. 

The  constants  of  reactions  of  molecule  C2  insertion  and  emission  are  determined  by  local 
structure  of  fullerene  area  where  the  reaction  take  place.  Therefore  these  constants  may  be 
different  for  fullerene  isomers  with  different  local  structure.  Thus  we  believe  that  observation 
only  one  isomer  of  fullerenes  C60  and  C70  and  a  few  number  of  isomers  of  some  other 
abundant  fullerenes  may  be  explained  by  selection  with  the  help  of  these  reactions. 

This  work  was  supported  by  the  grants  of  Russian  Foundation  of  Basic  Research,  Pro 
grams  "Fullerenes  and  atomic  clusters",  "Surface  atomic  structures"  and  "Physics  of  nanos 
tructures". 
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The  rapt  of  attention  is  now  given  to  questions  connected  with  dynamics  of  heating, 
evaporation,  destruction  and  movement  of  aerosol  particles  under  the  influence  of  directed 
electromagnetic  radiation,  both  solar  radiation  and  powerful  laser  radiation.  The  theory  of  the 
droplet  evaporation  in  the  field  of  directed  radiation  is  now  known  to  solve  three 
interconnected  essential  problems.  First,  it  is  necessary  to  determine  heat  sources  distribution 
of  the  electromagnetic  origin  within  a  particle.  Second,  the  solution  of  the  heat-conduction 
equation  (considering  conditions  of  heat  exchange  with  environmental  gas  of  course)  allows 
finding  out  temperature  distribution  within  the  drop  volume.  And  third,  it  is  necessary  to 
analvze  processes  a  heat-  and  mass-transfer  in  gas  environment  Msing  theJdnetis  theory.  The 
problem  of  aerosol  particle  movement  under  photophoretic  force  action  seems  to  partition 
similarly.  Thus  complex  character  of  aerosol  problems  does  not  allow  ignoring  either 
electrodynamical  or  kinetic  part  of  the  solution. 

The  droplet  evaporation  time  in  a  radiation  field  is  well-known  to  depend  on  absorption 
factor  JO  which  can  be  obtained  as  a  function  of  the  particle  parameters,  such  as  complex 
refraction  index,  size  and  form. 

Following  two  approximations  restrict  most  of  all  recently  published  theoretical 
investigations  of  droplet  evaporation  (their  review  is  given  in  the  monograph  [1]).  According  to 
the  first  one  the  heat  sources  distribution  within  particle  is  considered  to  be  homogeneous.  One 
of  the  other  restrictions  is  the  usage  of  hydrodynamic  approximation  at  the  description  of 
process  heat-  and  mass-transfer  in  a  gaseous  phase.  Such  theories  are  applicable  only  for  small 
Knudsen  numbers,  where  it  is  enough  to  consider  the  steam  diffusion  and  thermal  conductivity 
of  gaseous  mixture  processes  only.  So  it  is  clear,  to  avoid  the  first  restriction  in  numerical 
solution  we  ought  to  give  a  main  attention  to  the  precision  of  the  electrodynamical  parameters. 
That  is  not  trivial  task,  due  the  complexities  of  theory  even  for  spherical  homogeneous 
particles.  Recently,  certain  progress  has  been  achieved  in  kinetic  part  of  evaporation  problem 
solution  [2,3]  also.  These  newly  appeared  theories  allow  to  use  them  to  analyze  kinetics  of 
evaporation  aerosol  particles  in  the  whole  range  of  Kn,  taking  into  account  optical,  heat  and 
kinetic  properties  of  a  particle  and  a  gaseous  phase. 

The  electrodynamical  part  of  problem  can  be  solved  on  the  basis  of  the  Lorenz-Mie  theory 
[4]  for  scattering  and  absorption  of  electromagnetic  radiation  by  a  spherical  or  elliptical  particle 
(one  or  some  layers).  Though  problem  of  scattering  and  absorption  is  known  to  be  solved  for  a 
long  ago,  numerical  results  and  therefore  possibilities  for  analyzing  have  been  received  recently 
because  of  development  of  computer  facilities  [5,6,7].  Calculation.complexities  make  it  difficult 
to  achieve  exact  numerical  results  thus  the  represented  results  are  the  most  often  incorrect  or 
reflect  qualitative  view  only.  The  main  results  of  an  electromagnetic  part  of  aerosol  problems 
are  following:  the  factor  of  absorption  Jo,  asymmetry  factor  of  the  temperature  distribution  on 
a  surface  of  a  particle  J1  (it  is  for  the  first  time  appeared  in  [8]),  in  general,  J-L  factors,  and  a 
source  function  of  radiation  B.  So  the  precise  values  of  JO  are  very  important  in  problems  of 
droplet  evaporation  because  quantitatively  determine  evaporation  time  of  a  drop  as  shown 
above.  Value  J1  specifies  the  angular  non-uniformity  of  the  heat  sources  at  particle  surface  and 
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appears  in  a  photophoretic  problem  [8]  and  determines  both  a  direction  and  ?[ 

photophoretic  force  and  the  particle  movement  velocity.  Thereby  it  is  necessarr  to  calculate  J1 
as  exactly  as  possible,  but  its  precision  limits  with  evaluation  time.  0ur  al|.^tl\.  ® 

18  decimal  signs  and  guaranteed  correct  values  for  the  whole  range  of  1  ^  . 

and  complex  refractive  index.  It  is  known,  the  main  difficulty  of  such  ca  cu  a  10  2 

called  Mie  coefficients  which  define  magnitudes  of  Jl.  Because  of  Mie >  sen i 
electrodynamic  parameters  converge  too  slowly  so  the  maximal  precision  o  l 
necessarv.  Precision  of  our  method  is  approached  by  combination  of  the  best  sides  of  Len 
Bohren-Huffman  algorithms  taking  ito  account  possibilities  to  evaluate  some  types  " 

spherical  particles.  Logarithmic  derivation  and  basic  mathematical  functions  was 
with  continued  fractions  method,  besides  the  criterion  of  the  number  l  ems  in 
modified  too.  In  detail  this  theory  of  photophoresis  for  the  whole  range  Kn  is  wri  en  LI- 
The  analysis  of  mentioned  electrodynamic  parameters  have  been  already  carried  o  [J, 
the  most  of  the  investigations  concern  the  abstract  dependence  of  B  on  dimensionless  radius 
and  non-existing  refraction  index  n  and  the  absorption  index  k.  Probab  y  es  P 
are  not  related  to  reality,  at  least  because  values  n  and  k  for  really  s”bsta™*s  a* 
interconnected  with  Kramers-Kronig  equation.  We’ve  carried  out  the  systematic  of 

values  JO  for  aerosols  of  various  substances  types  [10]  taking  into  account  th 
classification  given  at  [1 1].  Rather  simple  half-empirical  formula  describing  averag  ( 
of  absorption  for  small  particles  is  known  to  have  a  so-called  ripple  strucure  a  l  P 
on  R)  behavior  of  values  JO  offered  for  various  types  of  substances.  For  e  1 
similar  formula  u^as  offered  by  Shifrin  [12].  But,  due  to  the  method  of  its ,coJlsbr^^ 
suitable  onlv  for  water-containing  aerosols  and  describes  only  bottom  bound  o 
[10].  The  Shifrin’s  formula  upgraded  by  us  is  now  suitable  for  solid  aerosol  particles  als  . 
systematic  analysis  of  factors  of  next  orders  J2  ,  J3  (which  apparently  make  more  exact  ot 

values  mentioned  above  JO  and  Jl)  is  now  being  conducted.  o£  m 

This  work  was  partially  supported  by  the  Grant  for  Scientific  Research  (No. 
from  the  Russian  Foundation  for  Basic  Investigation  (RFFI). 
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The  problem  of  dispersion  of  a  charged  drop  which  is  freely  falling  in  surrounding  media 
presents  significant  interest  in  connection  with  the  numerous  applications  in  various  sections 
of  physics  of  aerosol  systems.  The  instability  of  a  large  charged  drop  freely  falling  in  media 
resulting  from  joint  action  of  a  sheer  flow  on  the  drop  -  media  interface  and  its  own  charge 
results  in  deformation  of  aerosols  distribution  function  of  the  sizes  and  charges  of  drops.  In 
this  connection  the  problem  of  finding  the  critical  conditions  of  instability  of  a  charged  liquid 
drop,  moving  with  constant  speed  in  a  dielectric  media  presents  interest. 

Solving  the  system  of  the  electrohydrodynamic  equations  we  received,  that  the  charged 
drop  is  capable  to  undergo  instability  in  a  flow  of  a  liquid  or  gas.  It  is  accompanied  by  emission 
of  heavily  charged  daughter  micro  droplets.  The  parents  drop  have  a  subcritical  charge  due  to 
instability  to  self  own  charge.  It  is  possible  due  to  a  superposition  of  two  above  listed 
instabilities.  The  drop  can  undergo  instabilities  of  two  types:  aperiodic  and  oscillatory, 
depending  on  the  relation  of  a  drop  and  media  density,  the  quantity  of  charge  and  velocity  of  a 
media  flow.  The  aperiodic  instability  can  be  realized  by  deformation  to  extended  spheroid,  then 
a  drop  break  up  on  two  parts  of  the  comparable  sizes  (at  small  velocity  of  a  flow)  or  deforms 
to  the  parachute  form  which  break  up  on  set  of  fine  and  a  several  large  drops  (at  high  velocity 
of  a  flow). 
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Size  distribution  measurements  of  particulate  radionuclides  were  performed  at  two  sites  in 
the  Chernobyl  30  km  zone  using  several  cascade  impactors.  The  results  obtained  in  the  period 
September  1986  till  June  1993  were  discussed  in  regard  to  the  general  assumption  in  inhalation 
dose  assessment  of  a  log-normal  activity  size  distribution.  At  Zapolie  (a  site  14  km  far  from  the 
Chernobyl  reactor)  in  91  %  of  all  measured  distributions  a  bimodal  distribution  was  observed. 
In  most  cases  the  medians  were  in  the  ranges  4  pm  and  20  pm  -  30  pm.  According  to  soil 
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granulometric  data  this  finding  was  explained  by  superimposing  two  processes:  local 
resuspension  and  advective  transport  of  radioactive  aerosol  from  highly  contaminated 
territories.  The  mean  air  concentration  showed  an  increasing  part  of  inhalable  particles  with  the 
years  since  the  accident.  In  1993  the  inhalable  fraction  was  about  48  %  of  the  total 
concentration.  At  Pripyat,  a  site  situated  within  a  highly  contaminated  area,  unimodal  types  of 
size  distributions  were  predominant  with  the  median  diameters  in  the  range  5  pm  -  10  pm  for 

137Cs.  For  the  three  nuclides  137Cs,  144Ce  and  10SRu  very  similar  types  of  distributions  were 
observed.  Apparently  the  radioactive  aerosol  was  of  fuel  origin.  During  a  forest  fire  at  a 
distance  of  17  km,  the  main  part  of  radioactivity  was  measured  to  be  associated  with  to 
submicrometer  particles  with  median  diameters  in  the  range  0.28  pm  -  0.50  pm. 
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In  this  paper  we  investigated  collective  effects,  conditioned  by  the  electromagnetic  and  heat 
interaction  in  placed  in  continuous  medium  two  aerosol  particles  system.  There  were  solved  the 
system  of  stationary  Maxwell  equations  for  two  spherical  absorptive  particles  and  heat 
equation  with  heat  source,  initiated  by  electromagnetic  radiation: 

V2Ey  +  k 2sj  E j  =  0,  V2H  +  k2  £jHj  =  0, 

VDj  -  0,  VBy  -  0, 

V(/y  T ))  +  q j  =  0, 

q;-  =  4  7t\\j  m;|E|“I/  (n3A),  j  =  1,  2. 

*  0  ** 

Here  are:  L  =  271  /  ^  ^  -  electromagnetic  wavelength,  8  ~  8  +  78  -  complex  dielectric 

permittivity,  T  -  temperature,  ^  -  coefficient  of  the  heat  conductivity,  ^  =  (T),  q  -  the  density 
of  the  heat  source,  n  -  refractive  parameter,  m  -  adsorption  coefficient,  I  -  intensity  of  the 
initiative  radiation,  the  indexes  j  =  1,2  are  related  to  the  first  and  the  second  particles 

accordingly,  the  index  j  =  3  -  to  the  surrounding  medium,83  Using  the 

received  analytic  solutions  for  the  electric  and  magnetic  vectors  in  the  form  of  the  infinite 
system  of  linear  algebraic  equations  [1]  there  were  received  a  program  for  the  calculation  of 
the  densities  qj  in  the  each  particle  and  the  temperatures  Tj.  By  means  of  carrying  out 
computations  there  were  varied  the  radii  of  the  particles  r_j,  the  interparticle  distance,  the 
intensity  of  radiation  I,  wavelength,  optical  and  heat  characteristics.  In  the  picture  there  are 
presented  as  a  primer  the  diagrams,  received  on  the  basis  of  the  carrying  out  computations  for 
water  drops.  There  were  assumed,  that  =10.6  mcm,  ri=l  mcm,  r2=l  —  1.4  mcm,  the 
temperature  of  the  undistorted  by  the  presence  of  the  particles  atmosphere  To  =273  °K,  the 
intensity  of  initiative  radiation  L,  I2  ,  Ii=106  W/m2,  l2=107  W/m2. 
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The  rectangles  are  shaded  at  the  pattern  and  accords  the  following  cases:  1)  B,  C  for 
1=1,  H  I=I2,  accordingly,  there  were  there  were  taken  into  consideration  the  electromagnetic 
and  heat  interactions;  2)  D  h  E,  1=  h  h  1=  I2  accordingly,  there  were  taken  into  consideration 
only  electromagnetic  interactions  of  the  particles  (the  computation  of  the  temperature  was 
carrying  out  for  single  particles  on  the  basis  of  the  found  from  the  electrodynamics  problem 
heat  sources  densities)  was  hold  haw  for  the  single  particles.  At  the  ordinate  axis  there  are  put 
the  values  of  the  temperature  at  the  surface  of  the  first  particle.  Since,  in  general,  the  surface 
temperature  of  the  particles  Tsj  depends  on  the  surface  point  M®*  then  there  was  computed  Tsl 

in  the  point  Mo(0  with  the  coordinates  %  =ri,  11  in  bispherical  coordinate  system  for  the 
clarity.  The  valueTSI  was  determined  with  the  consideration  of  Knudsen  layer  influence. 


The  represented  diagrams  are 
illustrated  the  increase  of  the  heat 
interaction  caused  contribution 
with  the  rise  of  the  second  particle 
radius  (it  goes  to  13%  for  r2=1.4 
mcm,  if  1=  I2,  and  to  28%,  if  I=Ii). 
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A  PROGRAM  TO  STUDY  THE  EFFECT  OF  AEROSOLS  ON  ATTENUATING 
THE  SOLAR  RADIATION  IN  TAIWAN  (1994) 
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Siefiarttnent  of  Ntnosftkeric  Sciences,  National  Taiwan  University, 

Taifiei,  Taiwan,  Ji.O.C.  Ouch® cctns Mu  *du .tw 

(Received  8  February  1997) 

Aerosols  are  effective  on  scattering  the  solar  radiation.  The  surface  aerosols  would  hence 
affect  the  local  visibility  and  attenuate  the  solar  flux.  This  project  intends  to  gradually  set  up 
observation  program  in  Taiwan  to  analyze  the  effect  of  surface  aerosols  on  the  solar  radiation 
field.  In  the  first  few  years,  we  have  selected  the  Tainan  area  for  study.  It  is  because  that  the 
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area  is  flat  and  with  a  uniform  distribution  of  air  pollutants.  Climatological  data  show  that 
during  September  -  April,  Tainan  was  dry  and  clear,  with  a  prevailing  northerly,  poor  visibility 
and  high  levels  of  PM10,  i.e.  aerosols  with  diameter  <  10mm;  whereas  during  May-October, 
this  area  was  wet  and  cloudy,  with  a  variable  wind,  good  visibility  and  low  PM  10  levels.  Hence, 
we  have  selected  the  autumn,  winter  and  spring  seasons  as  the  target  period  for  the  future 
intensive  study  period. 

During  February  -  March  1995,  instruments  were  set  up  at  Tainan- Yukang  Meteorological 
Station  to  measure  the  surface  solar  flux,  the  aerosol  composition  and  the  aerosol  optical 
properties.  The  Solar  Spectrum  System  set  up  by  the  Yankee  Environmental  Systems,  Inc.,  was 
used,  which  contains  a  automated  multifilter  rotating  shadow-band  radiometer  (MFR-6)  to 
measure  the  solar  intensity  in  415,  500,  600,  665,  862  and  940nm  with  an  interval  of  lOnm  each. 
Meanwhile,  a  TSP  (Total  Solar  Pyrheliometer)  was  set  up  to  provide  a  standard  total  solar  flux 
dataset  to  be  intercompared  with  those  estimated  by  MFR-6.  The  data  acquisition  system  is 
YESDAS-2.  Meanwhile,  a  sky  video-taping  system  was  set  up  in  along  with  a  ceilometer,  to 
assist  in  the  determination  of  the  clear-sky  condition.  Only  the  data  collected  during  a  clear- 
sky  condition,  will  be  used  to  study  the  effect  of  local  aerosols  on  the  attenuation  of  the  solar 
flux.  Otherwise,  the  scattering  effect  by  cloud  particles  on  the  solar  radiation  is  far  more 
important  than  that  by  aerosols. 

A  Scanning  Mobility  Particle  Sizer  (SMPS),  TSI  model  3934,  was  set  up  to  determine  the 
number  spectrum  of  aerosols  with  diameter  between  0.025  -L(  0.5mm,  which  was  then  compared 
with  the  number  spectrum  data  collected  simultaneously  by  a  PMS  probe  for  aerosols  with 
diameter  of  0.1  -t(  10  mm.  Meanwhile,  an  Integrating  Nephelometer,  TSI  model  3563,  was  set 
up  to  determine  the  light  scattering  coefficient  (m-1)  of  aerosols.  The  instrument  is  sensitive 
enough  to  measure  the  scattering  coefficient  as  low  as  to  10-7m-l,  and  can  provide  the  total 
and  the  backward  scattering  coefficient  of  aerosols  in  the  band  of  the  red,  green  and  blue 
color,  respectively. 

In  order  to  determine  the  composition  of  aerosols,  a  GBM-2000H  high  volume  sampling 
system  was  set  up  to  collect  the  aerosol  samples.  The  filter  used  was  Whatman  41  (20x25  cm). 
Since  only  a  Hitachi  Z-8100  polarized  Zeeman  AAS  was  available  during  the  experimental 
period,  only  the  concentration  of  the  elements  of  Al,  Fe,  Mn,  Na,  Mg,  Zn,  and  Pb  were 
determined.  The  data  of  Pb,  Na  and  Al  were  used  as  an  indicator  of  the  anthropogenic,  marine 
and  crustal  influence. 

Currently,  the  datasets  collected  during  February-March  1995  are  still  under  detailed 
analyses.  A  preliminary  report  to  the  National  Science  Council  with  a  project  ID  no.  NSC84- 
2621-M002-037  is  available  form  the  author.  The  whole  research  team  contains:  Chung-Ming 
Liu,  Fei-Jan  Lin  (Institute  of  Oceanography,  National  Taiwan  University),  Chung-Teng  Lee 
(Graduate  Institute  of  Environmental  Engineering,  National  Central  University)  and  Hsiu-Wu 
Chang  (central  Weather  Bureau). 

1264. 
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PHASE  EVOLUTION  OF  ATMOSPHERIC  CLOUDS."  NEW  CONCEPTION 
BASED  ON  EXPERIMENTAL  DATA 
ANATOLY  N.  NEVZOROV 

Central  dewlogical  Observatory,  2)olgofimdni] ,  Moscour  Reg fT  1700  Russia  cloud®  adonis  .iasnet  yu 
( First  received  24  February  1998;  accepted  for  presentation  during  IAS-4) 

The  present  knowledge  of  two-phase  microstructure  and  phase  evolution  of  clouds  at 
negative  temperatures  being  basically  a  priori,  is  in  poor  general  agreement  with  the  factual 
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evidence  and  is  only  weakly  progressing  under  limited  possibilities  of  field  experiment. 
Representative  comprehensive  measurements  performed  in  the  late  80s  with  the  CAO  aircraft 
instrumentation  have  revealed  a.  series  of  new  unexpected  peculiarities  of  phase  and  disperse 
composition  of  such  cold  clouds: 

1.  In  clouds  consisting  of  only  supercooled  water  drops  as  commonly  accepted,  actually  ice 
fraction  is  usually  detected  with  particles  less  than  20  to  30  mkm  in  size  and  up  to  tens  of 
thousands  per  a  litre  in  concentration. 

2.  Bath  purely  ice  and  mixed,  by  definition,  clouds  integrated  here  as  ice-containing  clouds 
(ICC),  equally  practically  always  carry  liquid  droplets  up  to  tens  and  hundreds  micrometers  in 
size.  The  liquid  phase  in  ICC  persists  at  temperatures  down  to  at  least  -  55°C.  As  to  mass  and 
numerical  content,  the  droplet  5  action  is  comparable'  with  ice  one  and  exhibits  positive  spatial 
correlation  with  this. 

3.  Just  listed  represents  the  complete  set  of  signs  of.  condensation  equilibrium  between  both 
condensed  phases  in  mixed  clouds  which  include  almost  without  exception  all  ICC.  As  this 
takes  place,  in  all  ICC  the  relative  air  humidity  proves  to  be  lower  than  saturated  relative  to 
liquid  water. 

4.  It  is  found  from  the  comparison  of  magnitudes  of  microphysical  parameters  determined 
through  the  use  of  different  physical  methods,  that  the  substance  of  ICC  liquid  droplets  has 
the  refractive  index  between  1.8  and  1.9  and  hence  the  density  2. 1-2.2  g.cnr3,  and  the 
evaporation  heat  about  550  J/g  at  -  30'C.  It  is  important  to  add  thereto  that  the  known 
phenomenon  of  coloured  gloria  on  a  mixed  cloud  top  can  be  elementarily  interpreted  as  the 
first-order  bow- formed  on  big  enough  spheres  having  the  refracting  index  close  to  1.83. 

The  conclusion  is  justified  from  all  sides  that  the  liquid  droplets  in  ICC  are  comprised  not  of 
usual  supercooled  w^ater,  as  it  is  generally  agreed,  but  of  a  specific  amorphous  phase  of  water, 
or  A  w-ater.  This  w'ater  state  is  distinguished  by  the  absence  of  intemolecular  hydrogen  bonds, 
and  is  known  from  laboratory  experiments  as  both  solid  and  melted  amorphous  ice.  The 
amorphous  w'ater  has  the  vitrification/softrening  temperature  1 35  K  and  the  flowability  limit  at 
about  150  K  (-120'C).  In  melted  state,  this  is  capable  of  spontaneous  crystallization  with 
transforming  to  usual  ice  I . 

The  analysis  of  great  totality  of  both  known  and  newly  obtained  experimental  facts,  based 
on  the  fundamentals  of  the  physical  chemistry,  leads  to  the  following  conclusions. 

Having  the  lowest  condensation  enthalpy  of  all  condensed  phases  of  water,  the  A- water  can 
nucleate  onlv  though  direct  condensation  from  vapour.  At  the  same  time,  A-water  plays  the 
genetic  role  of  an  intermediate  phase,  or  polymorphous  substance  of  tw'o-step  phase  change  in 
ice  deposition  processes  by  the  Ostwalds  rule.  This  statement  is  confirmed  by  the  existence  of 
quasi-liquid  transition  layer  on  the  surface  of  ice  particles,  responsible  as  such  for  the 
condensation  equilibrium  between  ice  and  A-water  particles.  At  the  absence  of  active 
crystallization  centre  in  a  nucleus  of  condensation  of  A-water,  it  stays  in  metastable  form  of 
liquid  droplet. 

The  permanent  coexistence  in  ICC  of  droplets  of  A-w'ater  and  ice  particle;,  in  comparable 
concentrations  being  by  orders  different  from  these  of  the  known  ice-forming  nuclei,  suggests 
the  universal  dominant  role  of  the  mechanisms  of  condensation  and  partial  ciystallization  of  A- 
water  in  formation  of  ICC.  Essential  independence  of  average  concentrations  of  both  ice  and 
liquid  particles  of  temperature,  including  lower  than  -40oC  (gives  the  indication  of  uniformity 
of  microphysical  processes  forming  ICC  microstructure. 

It  wras  found  in  recent  years  that  the  icing  of  water  clouds  can  be  resulted  from  not  only 
commonly  accepted  freezing  of  supercooled  droplets,  but  also  from  their  evaporation 
accompanied  by  regeneration  of  former  nuclei  of  condensation  of  ordinary  water  into  the 
secondary  ice  forming  nuclei.  As  follows  from  our  data  this  evaporation-reactivation 
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mechanism  forms  the  nuclei  of  both  condensation  and  subsequent  crystallization  of  A-water 
and  is  far  more  productive  in  ice  generation  than  the  freezing  mechanism.  The  abundance  in 
the  atmosphere  of  cloudiness  layers  with  vapour  supersaturation  relatively  to  ice  implies  that 
the  A-water  condensation  nuclei  are  usually  absent  in  dry  air,  and  possible  obligatory 
condition  for  their  natural  generation  is  the  intermediate  condensation  of  ordinary  water. 

In  a  water  cloud,  the  secondary  nuclei  are  capable  to  be  collectively  generated  under  the 
lowering  of  environmental  humidity,  sufficient  for  though  the  smallest  droplets  to  evaporate. 
The  originated  thereon  particles  of  A-water  and  ice  are  first  very  slowly  growing  to  sizes  of 
order  of  20  mkm.  This  just  gives  the  most  real  explanation  of  many-hours  lifetime,  as  observed, 
of  supercooled  water  clouds  which  are  in  fact  in  unstable  "latent-mixed"  state.  As  the 
gravitational  fall  of  growing  particles  accelerates,  the  slowest  molecular  diffusion  mode  of 
Bergeron  phase  re-condensation  converts  to  increasingly  fast  convective  mode,  completed  by 
the  avalanche-type  process  of  full  evaporation  of  ordinary  water  with  vapour  deposited  on  A- 
water  and  ice  particles  (Bergeron  -Fiodeiseo  process  in  extended  sense). 

The  terminal  stage  of  the  phase  evolution  of  a  cloud,  called  above  ICC,  is  the  equilibrium 
three  phase  system.  The  utilitarien  definition  of  ICC  may  be  either  or  both  colloidally  stable 
mixed  cloud  and  "quasi-ice"  cloud  in  which  a  part  of  disperse  ice  stays  in  the  metastable  form 
of  intermediate  liquid  condensate. 

The  content  of  A-water  in  ICC  averages  between  60%  and  80%  of  total  water  content  at  all 
temperatures  down  to  -55oC.  The  droplet  effective  diameters  vary  in  most  cases  within  the 
limits  20  mkm  and  lOOmkm.  The  droplets  of  A-water  have  as  a  whale  a  dominant  impact  on 
diverse  optical  properties  of  ICC,  far  from  excluding  cirrus  clouds  even  at  temperatures  lower 
than  -  40'C. 

The  conclusions  suggested  are  deduced  solely  from  the  analysis  of  wide  totality  of 
reproducible  observational  evidence  and  experimental  data  as  well  as  of  scientific 
fundamentals.  These  not  only  refine  the  basic  conceptions  of  the  physics  of  cold  clouds  but 
also  put  forward  comprehensive  explanations  for  numerous  poorly  understandible  phenomena 
involved. 

1065. 
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ON  SPRAYING  OF  ELECTRIFIED  CAPILLARY  JETS 
6ERTSENSHTEIN  S.YA.,  LYAKHOV  A.6.,  NEKRASOV  I.V. 

Institute  of  Mechanics,  MSU  /  79899  Moscou r,  Mickurindki  finosfiekt,  / 

(Received  16  December  1997) 

Main  attention  in  this  work  will  be  given  to  experimental  study  of  features  spraying  of  a 
charged  aerosol  near  the  unexposed  surface.  The  charged  aerosol  produced  on  initiation  of 
corona  discharge  and  subsequent  deposition  of  ions  generated  in  the  corona  discharge  on 
independently  formed  drops  of  aerosol. 

The  experimental  setup  consisted  of  a  corona  electrode,  a  high-voltage  (10-30  kY)  power 
supply,  an  aerosol  generator,  a  grounded  electrode,  a  grid,  and  an  object  for  spraying  (a 
rectangular  plate  and  so  on).  The  aerosol  generator  was  constructed  according  to  the  model  of 
an  atomizer  and  produced  an  aerosol  jet  whose  speed  considerably  exceeded  that  of  the  ion 
wind  near  the  corona  point. 

The  studied  object  comprised  two  Getinaks  plates  covered  on  one  side  by  copper  foil  with 
dimensions  300  mm  *  50  mm.  The  plates  were  installed  so  that  the  foil  was  on  the  outer  (relative 
to  each  other)  surface  of  the  plates.  The  plate-to-plate  clearance  (2  mm)  prevented  electrical 
contact  between  the  plates  when  they  were  wetted.  Charges  collected  by  the  plates  leaked  out 
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through  the  resistors,  and  the  voltage  across  them  was  measured  by  an  electronic  voltmeter. 
The  water  collected  by  the  plates  drained  down  and  was  directed  to  the  measuring  vessels. 

In  particular,  the  experiments  were  carried  out  when  the  water  consumption  q=1.6  cm3/s, 
the  spraying,  period  was  30  s,  the  air  consumption  was  equal  to  1.4  1/s,  and  the  voltage  was 
varied  in  the  range  0-26  kV. 

We  also  carried  out  quantitative  measurements  of  the  current  feeding  the  needle,  the 
currents  through  both  plates,  and  the  water  flows  falling  on  these  plates. 

The  currents  run  off  the  unexposed  II  and  front  12  surfaces  is  relation  to  the  water 
consumption  q  and  needle  voltage  E  are  given. 

Exchange  of  Getinaks  plates  for  a  fine-mesh  wire  netting,  which  intersected  the  entire  cross 
section  of  the  jet,  led  to  a  similar  decrease  of  the  charge  carrying  away  by  the  jet  when  the  water 
consumption  was  increased  from  0.8  to  1 .6  cmVs.  The  amount  of  water  draining  off  he  plates 
was  determined  using  the  measuring  vessels.  The  ratio  of  water  amount  fallen  on  the  unexposed 
surface  to  that  on  the  front  surface  Q1/Q2  is  shown  there  as  a  function  of  the  needle  voltage. 

One  of  the  significant  results  of  this  work  is  that  the  spraying  efficiency  is  independent  of 
water  consumption  (within  the  limits  of  experimental  accuracy).  As  mentioned  above,  with  an 
increase  of  q  the  needle's  feeding  current  does  not  change,  and  the  current  flowing  off  the  plate 
actually  slightly  decreases. 

A  relationship  was  also  studied  between  the  ratio  Q1/Q2  and  angle  of  the  jet  incidence  on  the 
plate  surface.  It  is  shown  that  at  angle  <  45  grad,  the  ratio  Q1/Q2  does  not  change  significantly, 
and  at  angle  =  60  grad,  this  ratio  noticeably  increases. 

One  of  the  most  interesting  investigations  of  this  work  concerns  a  study  of  the  distribution 
of  spraved  substance  over  the  unexposed  surface  of  a  plate. 

It'  is  easy  to  see  that  the  interests  of  spraying  falls  to  the  center  approximately 
exponentially. 

Also  the  results  of  new  effective  way  of  charged  aerosol  generating  are  presented.  Aerosol 
is  generated  on  oscillating  string  with  small  drops  of  liquid  exposed  in  high  voltage  field. 
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KINETIC  THEORY  OF  DIFFUSIOPHORESIS  OF  AEROSOL  PARTICLES 
IN  A  BINARY  GAS  MIXTURE 
V.6. CHERNYAK,  S.A.SERESNEV,  S.A.STARIKOV 

2)eftartment  of  Molecular  Physics,  Ural  State  University,  Ekaterinburg,  620083,  Russia 
( First  received.  02  March  1998;  accepted  for  presentation  during  IAS-4) 

Concentration  gradients  of  the  chemical  species  in  a  gas  mixture  are  known  to  cause 
movement  of  aerosol  particles.  The  particle  motion  is  commonly  termed  "diffusiophoresis",  and 
the  force  producing  this  motion  is  known  as  "diffusion  force"  [1].  This  phenomenon,  which 
cannot  be  described  within  the  ordinary  continuum  theory,  may  find  various  technological 
applications,  one  of  which  will  be  the  separation  and  collection  of  small  particles  (micron-  and 
submicron-sized). 

The  theory  of  diffusiophoresis  has  been  developed  previously'  only  for  particles  whose 
radius  was  either  much  smaller  or  much  larger  than  the  mean-free  path  of  the  gas  molecules. 
The  analysis  covering  the  regime  of  an  intermediate  Knudsen  number,  i.e.  the  transition 
regime,  is  an  important  but  difficult  problem  in  aerosol  microphysics.  A  few  studies  have  been 
made  in  the  transition  regime  based  on  kinetic  theory  treatments  (one  of  these  theories  is  the 
method  of  giant  molecules  [2]).  The  aim  of  this  work  is  the  elaboration  of  a  consistent  gas- 
kinetic  theory  for  the  diffusion  force,  friction  force,  diffusiophoretic  velocity  and  the  study  of 
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their  dependencies  on  the  properties  of  an  aerosol  particle  and  binary  gas  mixture.  Consider 
a  spherical  particle  placed  in  an  infinite  expanse  of  binary  gas  mixture  with  a  low  concentration 
gradients  along  OZ  axis.  As  the  concentration  gradients  are  very  low,  the  velocity  distribution 
functions  for  the  binary  gas  mixture  can  be  linearized.  This  allows  to  split  the  problem  (the 
diffusion  force  problem  and  the  friction  force  problem).  The  particle  surface  temperature  and 
the  temperature  of  a  gas  mixture  are  the  same  (and  constant).  Let  us  use  the  Lorentz's  and  the 
Rayleigh's  vapour-gas  mixture  approximations  when  the  vapour  concentration  is  small,  and  the 
molecular  mass  of  the  vapour  is  much  less  or  much  larger  than  the  molecular  mass  of 
background  gas. 

The  problem  is  solved  in  a  steady-state  formulation  on  the  basis  of  the  linearized 
McCormack  model  kinetic  equation  [3]  under  the  boundary  conditions  of  Maxwell's  type 
(diffuse  reflection  type).  The  integral-moment  method  of  solution  for  arbitrary  values  of 
Knudsen  number  is  employed.  The  set  of  integral  moment  equations  for  macroparameters  was 
solved  by  the  Bubnov-Galerkin  method.  Numerical  calculations  of  the  diffusion  force,  friction 
force  and  diffusiophoretic  velocity  for  the  extensive  range  of  Knudsen  numbers  are  carried  out. 
The  results  obtained  are  compared  to  the  known  theoretical  [2,3]  and  experimental  [4,5]  data. 

This  work  was  supported  by  the  Grant  for  Scientific  Research  (No.  96-01-00756)  from  the 
Russian  Foundation  for  Basic  Research  (RFBR). 
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DIFFUSIOPHORESIS  OF  AEROSOL  PARTICLES  AT  ARBITRARY  KNUDSEN 
NUMBERS:  APPLICATION  OF  THE  SHERMAN'S  METHOD 
5.A.BERE5NEV,  A.S.PASECHNICK 

2)efiarthtent  of  Molecular  Rhif sics,  Ural  State  University,  Ekaterinburg,  620083,  Russia 
( First  received  02  March  1998;  accepted  for  presentation  during  IAS-4) 

Concentration  gradients  of  the  chemical  species  in  a  gas  mixture  are  known  to  cause 
movement  of  aerosol  particles.  The  particle  motion  is  commonly  termed  "diffusiophoresis",  and 
the  force  producing  this  motion  is  known  as  "diffusion  force"  [1],  This  phenomenon,  which 
cannot  be  described  within  the  ordinary  continuum  theory,  may  find  various  technological 
applications,  one  of  which  will  be  the  separation  and  collection  of  small  particles  (micron-  and 
submicron-sized). 

The  theory  of  diffusiophoresis  has  been  developed  previously  only  for  particles  whose 
radius  was  either  much  smaller  or  much  larger  than  the  mean-free  path  of  gas  molecules.  The 
analysis  covering  the  regime  of  an  intermediate  Knudsen  number,  i.e.  transition  regime,  is  an 
important  but  difficult  problem  in  aerosol  microphysics.  A  few  studies  have  been  made  in  the 
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transition  regime  based  on  kinetic  theory  treatment  (one  of  these  theories  is  the  method  of  giant 
molecules  [2]). 

The  strict  and  consequent  approach  to  the  problem  should  be  based  on  the  decision  of  the 
Boltzmann  equation  (or  appropriate  model  kinetic  equation  of  rather  high  order)  with  adequate 
boundary  conditions  for  the  distribution  function  on  a  particle  surface.  The  first  stage  of  the 
problem  decision  at  such  level  is  presented  in  the  report  of  V.Chemyak,  S.Beresnev  and 
S.Starikov  "Kinetic  theory  of  diffusiophoresis  of  aerosol  particles  in  a  binary  gas  mixture" 
(where  the  results  for  the  small  concentration  of  one  species  are  obtained).  The  solution  of  the 
problem  for  arbitrary  concentration  of  species  encounters  a  number  of  serious  difficulties  of 
computing  character  (one  of  them  necessity  for  accounts  every  time  to  set  parameters  of  a 
specific  binary  mixture). 

The  aim  of  this  report  is  the  attempt  of  reception  of  estimated  results  (with  an  error  no 
more  than  10  %)  for  the  friction  force,  diffusion  force  and  difFusiophoretic  velocity  for  the 
arbitrary  concentration  of  species  in  a  binary  gas  mixture  in  the  whole  range  of  Knudsen 
numbers  on  the  basis  of  a  so-called  Sherman's  method  [3]  (interpolation  method  allowing  on  the 
known  decisions  in  free-molecular  and  hydrodvnamical  limits  to  receive  results  in  the 
intermediate  regime). 

Note,  that  the  Sherman's  method  for  phoretic  problems  in  case  of  gas  mixtures  is  used, 
apparently,  for  the  first  time. 

The  received  results  are  compared  with  known  theoretical  and  experimental  data.  The  high 
efficiency  of  the  developed  technique  is  shown.  The  received  expressions  can  be  useful  for  the 
practical  estimations  of  diffusiophoretic  behaviour  of  aerosols  in  binary  gas  mixtures. 

This  work  was  supported  by  the  Grant  for  Scientific  Research  (No.  96-01-00756)  from  the 
Russian  Foundation  for  Basic  Research  (RFBR). 
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GLOBAL  CHANGES  OF  COMPOSITION  AND  TEMPERATURE  OF  THE 
ATMOSPHERE  CAUSED  BY  SULFUR  DIOXIDE  DISCHARGES 
INTO  ENVIRONMENT 

DYOMINOV  1.6. ZADOROZHNY  A.M.1,  ELANSKY  N.F. 8 

; Novosibirsk  State  University ,  Novosibirsk,  630090,  Russia; 

2  Institute  of  dtmosfiheric  Rkifsics,  3L4S,  Moscour,  109077,  Russia 
(First  received  10  April  1998;  accepted  for  presentation  during  IAS-4) 

A  two-dimensional  zonally  averaged  model  is  used  to  examine  global  changes  of 
composition  and  temperature  of  the  troposphere  and  stratosphere  caused  by  sulfur  dioxide 
discharges  into  environment,  which  are  due  to  the  mount  Pinatubo  eruption  and  regular  flights 
of  supersonic  aviation  in  the  period  of  1990  -  2015.  The  model  self-consistently  calculates 
diabatic  circulation,  temperature,  and  distribution  of  45  gas  constituents  and  distribution  of 
condensed  particles  in  a  sulfate  aerosol  layer.  To  adequately  represent  the  main  features  of 
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sulfate  aerosols  of  the  atmosphere  with  sizes  in  an  interval  0.0064  <  r  <  5.2  microns,  a  rather 
complete  scheme  of  photochemical  changes  of  sulfur  compounds  has  been  used  along  with  the 
most  important  microphysical  processes  including  nucleation,  condensation,  evaporation,  and 
sedimentation.  To  take  into  account  gas  component  sinking  on  aerosol  particles  surface,  six 
heterogeneous  chemical  reactions  are  used.  The  calculations  are  made  for  the  latitudes  from 
the  North  to  South  poles  at  altitudes  from  0  to  50  km.  It  is  shown  that  megaton  discharges  of 
sulfur  dioxide  in  the  atmosphere  during  the  Pinatubo  eruption  result  in  significant  changes  of 
temperature,  gaseous  and  aerosol  composition  of  the  troposphere  and  stratosphere.  For 
example,  by  the  end  1991  we  have  in  tropics  (30°N  -  20°S)  at  altitudes  of  22  -  24  km  a  -2.5-3.5K 
increase  in  temperature,  while  at  altitudes  of  5  -  8  km  a  -0.8-1. OK  decrease  in  temperature.  It  is 
caused  bv  the  intense  absorption  of  solar  radiation  by  aerosol  particles  from  powerful  eruptive 
stratospheric  clouds.  These  clouds  play  a  role  identical  to  that  of  polar  stratospheric  clouds 
leading  to  form  the  ozone  hole.  At  the  surfaces  of  particles  forming  these  clouds  comparatively 
inactive  HC1  and  CIONO2  transform  itself  into  more  active  chlorine  components.  In  -100  days 
after  eruption  this  results  in  a  5-7%  decrease  in  total  ozone  at  latitude  of  35°N-25°S.  An 
autumn  transport  of  eruptive  aerosols  to  higher  latitudes  brings  about  a  significant  variation  of 
ozone  in  the  polar  region.  This  effect  is  most  pronounced  over  Antarctic  where  the  spring  1992 
decrease  in  total  ozone  receives  a  15  -  18%  addition  in  comparison  with  1991.  It  is  the  result  of 
the  sharp  decrease  of  the  ozone  at  the  heights  of  11  -  13  km  and  17  -  28  km.  Powerful 
discharges  of  sulfur  dioxide  from  the  Pinatubo  eruption  significantly  increase  the  aerosol 
optical  thickness  of  the  stratosphere.  This  leads  to  a  -0.28K  decrease  in  monthly  mean  global 
temperature  at  the  Earth's  surface  by  the  end  of  1992. 

Calculations  of  global  impact  by  regular  flights  of  500  supersonic  aircraft  on  gaseous  and 
aerosol  composition  of  the  troposphere  and  stratosphere  are  carried  out  with  the  two  values  of 
nitrogen  oxide  emission  index  (EI(NOx)),  15  g  and  5  kg  of  NO2  equivalent  per  1  kg  of  fuel. 
Emission  index  for  S02,H20,  CO,  CO2  and  CFU  are  adopted  to  0.4;  1230;  1.5;  3160  and  0.2  g 
per  1  kg  of  fuel.  Averaged  global  fuel  consumption  is  80  megaton  a  year.  The  ratio  of  a  mean 
speed  of  flights  to  the  sound  velocity  (Mach  number)  is  2.4.  Calculations  are  carried  out  with 
account  taken  for  SO,  injection  into  the  atmosphere  from  aircraft  engines  as  well  as  without 
this  injection  at  all.  Three  kinds  of  sulfur  compounds  emission  are  used:  as  gas  (100%  SO,),  as 
gas/particles  mix  (90%  SO2  Grid  10%  SO2  converts  into  aerosol  particles),  and  as  100% 
particles.  The  size  of  sulfate  particles  is  taken  to  be  0.01  microns. 

It  is  shown  that  it  is  necessary  to  take  into  account  the  processes  involving  atmospheric 
aerosol  particles  in  order  to  be  able  to  adequately  estimate  global  change  gaseous  composition 
of  the  atmosphere  by  regular  flights  of  supersonic  aviation.  Thus,  consideration  of 
heterogeneous  surface  processes  on  particles  of  background  (EI(SO2)=0)  sulfate  aerosol  layer 
leads,  in  the  entire  region,  to  a  significantly  lower  ozone  destruction  than  consideration  of  only 
gas-phase  reactions.  It  is  the  result  of  heterogeneous  conversion  of  NOx(NO+NO,)  into  HNO3 
leading  drastic  weakening  of  destructive  effects  of  the  nitrogen  cycle  on  ozone. 

Thus  aerosol  sulfate  particles  are  a  buffer  in  the  atmosphere,  that  is,  weaken  the  effects  of 
aviation  on  the  ozone  layer.  When  sulfur  dioxide  injection  by  supersonic  aviation  is  present, 
such  a  buffer  characteristic  of  sulfate  aerosols  significantly  depends  on  the  kind  of  sulfur 
compounds  emissions,  NOx  emission  index  value,  and  odd  chlorine  background  content.  The 
kind  of  emission  of  sulfur  compounds  defines  a  character  of  changes  of  effective  surfaces  of 
sulfate  aerosols. 

The  results  of  self-consistent  model  calculations  show  that  without  SO,  emission 
(EI(SO2)=0)  the  impact  of  aircraft  exhausts  on  a  background  value  of  sulfate  aerosol  surface 
density  is  hardly  noticeable.  This  fact  allows  us  to  take  into  account  only  sulfur  compounds 
emission  for  estimation  of  supersonic  aviation  impact  on  the  sulfate  aerosol  layer  of  the 
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atmosphere.  This  estimation  gives  a  significant  (about  35%-50%)  increase  of  aerosol  surface 
density  in  the  lower  Northern  stratosphere  following  sulfur  compounds  injection  in  the  gaseous 
form  (100%  SO,).  Gas/particle  (90%  SO2/10%  particles)  mix  gives  a  still  more  significant 
increase  (up  to  75%).  When  all  SO,  converts  into  sulfate  particles,  the  latter  causes  a 
catastrophically  great  (-100%  -  200%)  increase  in  aerosol  surface  density  in  a  wide  range  of 
latitudes  (90°N  -  20°S).  All  these  effects  are  caused  mainly  by  increased  H2SO4  content  and 
nucleation,  condensation,  and  coagulation. 

In  light  of  all  the  above  results,  estimates  of  global  ozone  changes  by  2015  due  to  regular 
flights  of  supersonic  aviation  show  that  for  the  two  examined  chlorine  background  contents  (3 
ppbv  and  2  ppbv)  sulfur  injections  accompanying  those  of  nitrogen  oxides  lead  to  a  decrease  of 
prognostic  depletion  of  total  ozone  in  the  Northern  Hemisphere.  Thus,  for  NO2  and  SO2, 
emissions  from  aircraft  engines  anticipated  in  near  future  (that  is,  with  EI(NOx)  =  15  and  with 
El(SCh)  =  0.4)  sulfate  aerosol  layer  is  a  buffer  in  the  atmosphere  of  the  Northern  Hemisphere 
for  every  kind  of  sulfur  compounds  emission,  that  is,  it  leads  (due  to  heterogeneous  and 
microphysical  processes)  to  the  weakening  of  impact  of  regular  flights  of  supersonic  aviation 
on  the  ozone  layer  of  the  atmosphere. 

1377. 
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DEVELOPMENT  AND  METROLOGICAL  QUALIFICATION  OF  THE 
RADIOACTIVE  ISOTOPE  DUST-METER  IKAR 
BALAKHANOVM.V.,  BOLSHAKOV  V. a.,  KUDRJA5H0V  V.V.,  PETROV  A. A., 
SEVASTJANOV  V.D.,  SOLNVKOV  V.V. 

Q?  "VMJJZTXT',  JWOMJUS,  SM  J3l£  JUS,  Moscow 
( First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

An  operative  and  exact  checking  of  the  air  dustiness  level  are  necessary  for  the  raising  of  air 
disdusting  efficiency  on  factories,  where  technological  processes  are  accompanied  to  the 
generation  of  dust.  Herewith  follow  to  use  such  concentration's  measurement  method,  which  is 
less  subjected  to  influence  of  material  and  dispersity  dust's  composition,  since  stuff  and 
technology  of  its  processing  on  the  concrete  factory  are  not  known  beforehand  and  can  change 
over  a  wide  range.  Only  a  radioactive  isotope  measurement  method  possesses  specified 
characteristics  from  known  indirect  methods  of  a  dust  concentration's  evaluation  in  midair.  It  is 
based  on  the  measurement  of  the  beta-particle  attenuation  in  a  layer  of  dust,  precipitated  on 
the  filter  from  the  given  volume  of  dusted  air.  This  circumstance  does  the  radioactive  isotope 
dust-meter  preferred  not  only  at  the  measurement  of  dust  concentrations  in  midair  of  a  working 
area,  as  well  as  at  an  environmental  ecological  monitoring  on  dust  factor. 

One  of  the  important  conditions  of  undertaking  the  responsible  measurements  is  a 
possibility  to  metrological  qualifications  (type  approval  tests)  and  to  checks  of  instruments, 
realizing  chosen  method.  Herewith  two  approaches  are  used.  In  first,  master  samples  of 
material  are  used  for  the  check  and  qualifications.  In  the  event  of  the  measurement  of  dust 
concentrations  it  is  practically  impossible  to  create  a  sample  of  the  standard  polluting  air 
because  of  instability  of  an  aerodispersive  air-dust  system.  In  the  second  approach,  simulators 
or  so  named  equivalent  measures  are  used,  which  are  objects  that  are  distinguish  from  a 
measure,  but  have  alike  or  equivalent  influence  on  measuring  instrument  elements.  However 
under  such  approach  it  is  necessary  strictly  to  prove  those  attenuation  laws  using  in  the  beta 
particle's  radioisotope  method  are  the  same  or  are  like  at  the  accuracy  to  the  constant  factor  in 
the  layer  of  dust  particles  and  in  the  equivalent  measure. 

A  radioactive  isotope  method  of  measurement  of  a  dust  concentration  in  midair  is  based  on 
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the  filtration  of  known  volume  of  polluting  air  and  the  following  determination  of  sediment  on 
the  filter  mass  of  dust  on  beta  radiation  attenuation  in  it. 

A  theoretical  analysis  of  the  a  beta  radiation  which  is  absorbing  in  such  nonevent  dust  layer  has 
show  that  attenuation  in  it  is  always  less,  than  in  equal  on  the  mass  even  film,  but  law  of 
absorbing  is  distinguish  by  presence  of  transfer  factor  in  the  power  of  the  exponent.  In  this  case 
it  is  important  so  named  uniformity  of  the  sensitivity  of  the  measuring  system,  defined  by  the 
form  of  a  radiation  intensity  sharing  and  by  an  efficiency  of  registrations  on  the  area  of  a  spot. 
Developed  by  authors  constructive  decisions  have  ensure  the  uniformity  of  this  sensitivity  and 
have  reduce  inaccuracy  of  measurement. 

The  experimental  check  was  made  with  using  dust  with  different  disperse  and  material 
compositions,  it  has  show  fairness  of  developing  theoretical  positions,  has  confirm  a 
coincidence  of  theoretical  and  experimental  transfer  factors  (a  transition  from  dust  to  the  film 
from  such  material),  when  ensuring  uniformity  of  the  sensitivity  on  the  area  of  a  dust 
preparation. 

The  studies  have  show  the  equivalence  of  a  light  beta  radiating  absorption  in  a  dust  layer  on 
the  filter  and  in  nylon  films,  imitating  such  layer,  that  allows  to  use  last  as  equivalent  measures 
at  qualifications  and  check  of  radioactive  isotope  dust-meters. 

The  carried  studies  have  allow  to  develop  and  design  a  dust-meter,  in  which  the  radioactive 
isotope  method  of  measurement  is  realized  to  concentrations  of  midair  dust.  At  the 
measurement  of  concentrations  a  dust-meter  executes  subsequently  a  measurement  of  volume 
of  air,  pumped  through  the  filter  by  the  built-in  in  the  instrument  pump,  and  then  a 
measurement  of  the  precipitated  on  the  filter  dust  mass  herewith.  Volume  of  air  is  defined  on 
the  number  of  swings  of  pump,  but  mass  of  a  dust  setting-on  the  attenuation  of  light  beta 
radiation  in  the  getting  dust  spot  (on  the  correlation  of  number  of  pulses,  registered  by  the 
detector  of  radiation  before  and  after  pumping  of  polluting  air  through  the  filter).  A  filtering 
tape  NEL-3-25  is  used  as  a  filter,  a  source,  containing  the  carbon-14  isotope-as  a  source  of  beta 
particles. 

In  measuring  block  of  the  dust-meter  occurs  a  processing  of  the  received  information  and  its 
calculation  to  mass  concentrations. 

Calculation  is  executed  automatically  and  on  the  indicator  panel  of  the  dust-meter  is  flashed 
a  numeric  value  of  a  dustiness  in  the  sampled  air. 

A  value  of  a  transformation  factor  is  individually  for  each  instrument  (for  different  copies 
of  instruments  this  difference  is  not  great),  The  factor  is  defined  in  the  process  of  its  adjustment 
and  written  in  the  dust-meter's  passport. 

A  dust-meter  adjustment  and  check  are  realized  by  using  the  equivalent  measures  that  were 
made  from  a  nylon  film.  Measures  present  disks  from  a  nylon  film  at  the  thickness  3,  10  and  20 
micrometers,  bolt  in  special  holders,  which  locate  in  the  process  of  adjustment  or  checks  on  the 
imitating  dust  spot  filtering  tape.  The  equivalent  measures  pass  a  qualification  under  their 
fabrication.  The  qualification  of  the  measure  is  concluded  in  specifically  exact  measurement  of 
their  mass  (balances  are  used  with  inaccuracy  of  measurement  1  -  3  mkg)  and  in  determination 
of  their  area  (on  disk's  diameter  measurement's  results  with  inaccuracy  2-3  mkm). 

The  dust-meter  defines  automatically  in  the  process  of  measurement  a  necessary  time  for 
drawing  of  polluting  air  through  the  filtering  tape.  This  is  reached  by  comprising  of  the 
composition  of  instrument  of  micromanometer,  defining  swing  of  pressure  on  filtering  tape  in 
the  air  selection  process.  At  the  achievement  of  definite  value  of  a  pressure  difference, 
corresponding  to  a  dust  spot  shallow  density  of  2  -  3  mg/cm2,  micromanometer  gives  a  signal, 
which  stops  a  working  pump.  This  technical  decision  has  allow  us  automatically  to  prevent  an 
overflow  of  a  filter  by  dust,  under  which  possible  garbling  an  exponential  law  of  absorbing  a 
beta  radiating  and  to  avoid  a  significant  inaccuracy  in  the  dust  concentration  measurement's 
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results.  A  technical  feature  of  the  developed  express-dust-meter  IKAR  is  given  below: 


Limits  of  measurement,  (mg/m3)  -  05  -  500. 

Mass,  not  more,  kg  -  2,2. 

Inaccuracy  of  measurement,  %,  not  more  —  25. 

Performance-industrial. 

Times  of  measurements,  not  more,  minutes  -  15. 

A  showing  of  an  instrument  do  not  depend  on  the  change  of  disperse  and  material 
compositions  of  dust.  Metrological  qualification  of  instrument  was  carried  out  by  VNIIFTRI 
on  the  special  stand,  that  allow  us  to  define  the  main  forming  inaccuracy  of  measurements. 
Master  equivalent  measures  of  shallow  density  of  nylon  films'  type  PET-KE  were  independently 
qualified  on  the  mass  shallow  density  on  the  VNIIFTRI's  radiometric  complex  of  the  State 
special  standard  of  the  neutron  fluency  and  flow  density  units.  At  the  thickness  of  films  5,  1 0 
and  20  mkm  the  shallow  densities  were  measured,  accordingly,  equal  to  0,517-0,519;  1,75-1,80 
and  2,94-2,95  mkg/cm2.  The  measurement  inaccuracy  of  the  films  shallow  density  of  master 
equivalent  measures  formed  a  value  not  more  0,5%  under  confidential  probability  0,95. 


1376. 
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EQUIPMENT  FOR  MEASUREMENTS  AND  TESTING  OF  AIR  CONTAMINATION 
AND  CERTIFICATION  OF  CLEAN  ROOMS 

BALAKHANOVM.  V.,  GRITSENKO  A.  R,  KOCHERGA  V.  G.,  TROTSENK0  NR 

QR  "  VJOJTTRJ'  -State  Enterprise  "dll  Russian  Research  Institute  of  Physical-Technical  Radiotechnical 
Measurements"  by  Qosstandart  of  Russia 
( First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

Clean  rooms  (CR)  are  required  for  realisation  of  the  high-tech,  in  which  parameters  of  all 
technological  environments  are  testing.  Air  environment  is  tested  on  one  of  the  main  parameter, 
a  particle  aerosol  contamination.  As  an  effect,  the  amount  of  a  processing,  a  sending  and  a 
recording  information  about  parameters  of  controlled  environments  has  increased  sharply.  This 
has  led  to  the  creation  and  the  introduction  into  practice  a  new  generation  of  the  checking¬ 
measuring  equipment-  computer  systems  for  air  environment  monitoring  in  clean  rooms.  On 
these  reasons  a  need  of  association  into  the  computer  network  a  number  of  autonomous 
instruments  becomes  a  main  condition  to  fulfil  requirements  of  standards  on  the  testing  and  the 
certification  of  clean  rooms.  These  instruments,  which  are  used  for  measurements  and 
qualifications,  are  analysers  of  the  contamination  of  air,  sensors  of  temperature,  pressures, 
moisture  and  etc. 

A  short  description  of  instruments  developed  in  VNIIFTRI  is  given  below:  an  autonomous 
counter  of  aerosol  particles  "Monitor  A-33".  having  channel  for  the  association  in  the  computer 
network,  and  a  computer  system  "Monitor  -  C"  for  monitoring  and  testing  the  air 
contamination  in  CR's.  Instrument  "Monitor  A-33"  is  a  photoelectric  particle  counter,  which 
principle  of  action  is  based  on  the  analysis  of  light  radiation,  scattered  by  aerosol  particles 
when  a  sampling  air  is  pumped  through  the  illuminated  measuring  volume. 

This  instrument  consists  of  an  optical  block,  a  pneumatic  block  and  a  block  of  electronics. 
A  halogen  tube  was  used  as  the  radiating  source  in  the  optical  block.  The  design  of  the  optical 
block  ensures  a  reliable  checking  of  aerosol  particles  with  sizes  equal  and  more  than  0.3  pm. 
The  pneumatic  block  ensures  a  pumping  of  air  through  the  aerosol  chamber  and  a  regulation  of 
its  consumption  within  range  from  1  to  3  litre  per  a  minute.  The  microprocessor  block  of 
electronics  executes  a  collection,  a  processing  and  a  displaying  of  a  measuring  information. 

The  base  model  of  the  counter  "Monitor  A-33"  has  the  following  features: 

*  a  number  of  channels  for  the  simultaneously  registering  of  the  aerosol  particles  -  4; 
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*  sizes  of  particles  in  the  channels:  >=0,3pm,  >=0.5(j.m,  >=lpm,  >=5(j.m; 

*  a  volumetric  consumption  of  air  sampling  for  the  analysis  - 1  litre  per  a  minute; 

*  an  indication  of  measurement  results  is  numerical,  on  a  built-in  7-sign  indicator  pa 
dimensionality  of  results  is  a  number  of  particles  per  a  cubic  meter  of  air; 

*  time  of  one  measurement  (sampling)  -  from  1  minute  to  9  hours  (will  be  assign  by  an  operator 
from  the  keyboard  of  the  instrument); 

*  an  additional  information  that  is  given  on  the  numerical  indicator  panel  in  the  process  of 
measurement:  current  time  of  measurements,  a  number  of  particles  in  each  channel  for  a 
current  time,  a  checking  information  on  states  of  working  instrument: 

*  an  RS-232C  interface  for  the  relationship  with  external  PC; 

*  the  instrument  has  a  built-in  block  of  the  optical  channel  calibration; 

*  a  power  supply  of  an  instrument  is  from  industrial  network  220  V  50  Hz, 

*  gabarit  sizes  -  360x300x120  mm. 

Built-in  RS-232C  interface  allows  remote  control  (up  to  100  m)  by  the  regime  of  working 
instrument  and  to  interchange  by  the  measurement  information  with  an  external  PC.  A  special 
software  enables  to  unite  in  the  computer  network  up  to  256  instruments  of  given  type  just 
through  COM1  port  by  using  the  standard  computer  analysis  facilities,  a  performing  and  an 
archiving  of  a  measurement  information. 

Parameters  of  the  base  instrument  models  (a  threshold  value  of  sizes  of  particles  in 
channels  and  volumetric  consumption  of  air)  can  be  changed  at  the  request  of  the  customer. 

Base  model  has  a  number  of  modifications  and  in  particular  model  "Monitor  A-33/MAC"  is 
intended  for  undertaking  the  measurements  in  areas  with  a  microbiological  contamination 
control  and  is  adapted  to  requirements  of  GMP  rules.  There  are  developments  with 
autonomous  (storage)  by  power  supply  and  in  the  safety  explosive  performance. 

A  specified  computerising  measuring  system  Monitor-C  consists  from  following  elements: 
an  IBM  PC/AT  computer,  a  network  adapter,  a  multiplexor  and  aerosol  measuring  sensors.  As 
sensors  two-channel  photoelectric  particle  counters  are  used,  each  counter  has  a  built-in  power 
supply  unit  and  a  pneumatic  block.  All  sensors  have  built-in  blocks  of  remote  calibration  of 
optical  channels,  operated  by  PC. 

Measuring  sensors  are  united  with  the  multiplexor  by  means  of  wire  communication  links 
at  the  length  to  100  m.  A  specially  designed  controller  on  64  measuring  channels  (32  two- 
channel  sensors)  serves  as  a  multiplexor.  The  multiplexor  allows  to  send  on  the  PC  up  to  three 
independent  commands  per  each  sensor  and  to  take  from  them  up  to  three  signals  about  their 
functional  condition  together  with  the  transmission  of  a  measuring  information. 

The  PC  interchanges  by  signals  with  the  multiplexor  through  the  network  adapter-a 
standard  32  ranks  parallel  interface.  It  is  installed  on  PC  charge  in  any  free  slot  and  is  united 
with  PC  through  ISA  bus.  The  application  of  a  parallel  interface  has  allow  to  avoid  the  using  of 
the  microprocessors  in  sensors  and  in  the  multiplexor  at  the  pre-processing  of  a  measuring 
information  and  switching  of  testing  and  control  signals  and  to  entrust  these  functions  on  PC 
software.  These  enable  greatly  to  simplify  a  hardware  part  of  the  measuring  system  and  greatly 
to  reduce  its  cost.  A  questioning  of  the  measuring  sensors,  a  checking  and  a  mode  control  of 
their  work,  a  collection,  an  analysis,  a  keeping  and  a  presentation  of  all  accumulated  signals  is 
realised  by  means  of  special  software  with  a  using  of  the  standard  PC  facilities  in  a  suitable  for 
the  user  type. 
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IR-ACTIVE  MODES  OF  FULLERENE  GROWN  ON  SILVER 
V.UVANOWOMSKII,  E.K.  KUZNETSOVA,  5.6  YASTREBOV  AND  6.A.DVUZHEV 

A  T J off e  Physical-Technical  Institute  RAS,  St  Petersburg,  Russia,  19902  1 
(First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

We  report  on  the  charge  transfer  from  metal  substrate  to  the  fullerene  film  produced  b 
vacuum  evaporation  of  pure  C60  on  metal  substrates.  Intensity  of  four  main  absorption  bands 
in  IR  spectra  attributed  to  IR-active  modes  of  C60  oscillations  was  measured  as  functions  of 
the  C60  film  thickness.  Fullerene  films  were  deposited  both  onto  glas  substrates  covered  with 
Ag  and  KBr  substrate.  Ellipsometrical  measurements  were  don  at  632.8  nm  wavelength.  Optical 
and  IR  spectra  were  performed  in  0.25-25  mkm  spectrs  range.  Measurements  of  absorption 
intensity  for  specific  optical  bands  appearing  in  U'  and  VIZ  spectral  wavelength  ranges  and 
ellipsometrical  studies  showed  that  film  thickness  varied  within  the  range  from  hundreds  to 
several  thousands  of  nanometers.  Dependence  of  intensities  of  four  mmn  IR  absorption  bands 
of  C60  deposited  on  silver  as  a  function  of  the  deposition  time  is  shown  in  the  Figure.  It  was 
found  that  in  the  case  when  the  film  thickness  is  of  150  nm  (2  minutes  of  deposition)  the 
intensity  of  four  the  bands  of  fullerene  deposited  on  KBr  are  much  more  intensive  than  ones  for 
the  film  deposited  onto  silver.  Increasing  the  thickness  up  to  300  nm  (4  min  of  deposition),  the 
absorption  intensity  increases  correspondingly.  A  pronounced  departure  of  relative  ratio  of 
high  and  low  frequency  absorption  band  intensities  for  fullerene  deposited  onto  KBr  and  silver 
substrates  was  found.  For  films  thicker  than  1000  nm  no  difference  between  the  bands  of 
fullerene  deposited  on  metallic  and  dielectric  substrates  was  observed.  This  effect  is  discussed  in 
the  frames  of  electron  screening  mechanism  of  IR-induced  oscillations  of  the  fullerene,  which 
causes  the  suppression  of  the  IR-  absorption  bands. 

Electronic  phenomena  appearing  at 
the  metal/fullerene  interface  are 
considered  as  a  possible  reason  to 
arise  electron  concentration  in  thin 
fullerene  films,  which  is  necessary  for 
the  electromagnetic  screening. 

Figure.  Dependence  of  intensities  of 
four  main  IR  absorption  bands  of 
C60  deposited  on  silver  vs  the 
deposition  time.  Crosses  stand  for 
527  cm'1  mode,  squares  stand  for  577 
cm-1,  triangles  stand  for  1429  cmr1 
Deposition  time.  min 16  *  ’  mode,  circles  stand  for  1183  cm-1 

mode. 

This  study  was  partially  supported  by  the  US  Department  of  Defense  through  the  Arizona 
University  Grant  and  Russian  Foundation  for  Basic  Research  Gr  N  97-03-32273-  a,  Grant  of 
Russian  Ministry  of  Science  (Fullerenes  and  Atomic  Clusters)  N94007  and  by  Program  'Physics 
of  Solid  State  Nanostructures. 
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DIAMOND  NANOCLUSTERS  NUCLEATION  IN  AMORPHOUS  CARBON  MEDIA 
V.I.IVANOV-OMSKII  AND  S.6.VASTREB0V 

M  JPJoffe  Rkifsico-Techtical  Institute  RMS,  St  ^Petersburg  ,  79902 1,  Russia 
(First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

Keywords:  amorphous  carbon,  diamond  nucleation,  copper,  phonon  spectroscopy 

We  report  on  observation  of  copper-assisted  nucleation  of  diamond  nanoclusters  in 
amorphous  carbon  films.  Ultradispersed  copper  was  introduced  in  the  bulk  of  amorphous 
carbon  by  plasma  co-sputtering  of  copper  and  graphite  on  silicon  substrates  at  200'  C,  using  a 
planar  DC  magnetron  in  argon-hydrogen  (80%  Ar  and  207,'  H,)  plasma.  It  was  possible  to 
grow  films  with  thickness  from  O.  1  to  2.0  pm.  The  copper  nanosize  clusters  (-3  nm)  are 
responsible  for  the  enhancement  of  copper  activity  as  a  catalyst  of  diamond  nucleation.  As  a. 
result  temperature  of  diamond  nucleation  decreases  from  800-900"  C  in  conventional  HTHP 
industrial  process  to  200"  C  in  this  work.  Diamond  nucleation  was  monitored  by  the 
measurement  of  IR-absorption  at  the  diamond  two-phonon  frequencies.  Anomalously  high 
two-phonon  absorption  observed  in  this  experiments  allowed  to  increase  the  sensitivity  of  the 
method  even  in  the  case  of  very  thin  films  (See  figure).  The  application  of  the  two-phonon 
spectroscopy  to  detection  of  diamond  nucleation  on  the  copper  background  in  thin  amorphous 
carbon  films  is  important,  because  the  close  coincidence  of  the  diamond  lattice  parameters  with 
those  of  copper  hampers  application  of  diffraction  methods. 

We  will  demonstrate  experimentally  that,  owing  to  an  anomalous  enhancement  of  two- 
phonon  absorption,  it  becomes  competitive  with  the  traditionally  used  Raman  detection  of 
diamonds  in  the  actual  case  of  tiny  diamond  crystals  immersed  in  the  amorphous  carbon 
matrix.  Moreover  two-phonon  absorption  bands  may  be  considered  to  be  real  fingerprints  of 
diamonds,  owing  to  the  impossibility  of  any  imitation.  Mechanisms  of  the  two-phonos 
absorption  amplification  are  discussed  in  the  frames  of  electrodynamics  of  media  containing 
nanosize  inclusions  of  conductive  phases  of  various  shapes  (spheres,  plates,  needles  and  so  on). 
It  is  assumed  that  local  field  induced  in  the  vicinity  of  diamond  nanocrystal  is  responsible  for 
observed  amplification  of  absorption  in  the  actual  IR  frequency  range,  Prime  novelty: 
Observation  of  high  activity  of  ultradispersed  copper  as  a  catalyst  of  diamond  nucleation 
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Fig.  Fragments  of  double  pass  transmission 
spectra:  curve  (a)  is  for  an  amorphous  carbon 
film  (thickness  =  0.8  p.m);  curve  (  b)  for  an  a- 
C:H:9%Cu  film  (thickness  0.8  pm);  and  curve  (b) 
for  a  CYD  diamond  film  (thicknes  320  p,m). 
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THE  ULTRAVIOLET  RADIATION  OF  BACTERIA  UNDER  PULSE 
LASER  INFLUENCE 
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PJf,f.ehede v  Physical  Institute  of  Russian  deaden*/  of  Science,  11792V,  Mascour,  Ceninskiy  fir.  53 . 

(First  received  30  March  1998;  accepted for  presentation  during  IAS-4) 

The  observing  of  the  second  ultraviolet  radiation  of  the  simplest  microorganisms  under 
influence  of  pulse  ultraviolet  laser  affection  is  reported.  As  a  source  of  laser  radiation  was  used 
copper  vapour  laser,  producing  pulse  radiation  in  visible  spectrum  region  (wavelengths  510.5 
and  578.2  nm)  with  average  power  4  W  and  pulses  repetition  frequency  10000  Hz.  The  duration 
of  laser  pulses  generation  was  20  ns  and  their  peak  power  10000  W.  The  non-linear  optical 
(ADP)  crystal  was  placed  after  laser.  The  crystal  was  cut  out  so,  that  sinhronization  conditions 
were  performed  for  mixed  emission  compound  with  wavelength  '271.2  nm.  So,  exciting  pulse  at 
laser  radiation  was  at  average  ultraviolet  spectrum  region  (271.2  nm)  and  was  absorbed  by 
micro-  organisms  by  resonance  manner. 

For  the  investigations  were  chosen  bacteria  "Bacila  Thurin  giensis"  in  0.9%  NaCl  aquatic 
solution,  Shtamm  War  Purstake  under  T.C,  09.05.096.73-84.  The  samples  were  preparated  in 
concentration  range  from  100  cell/ml  to  100000  cell/ml.  Besides  bacteria,  the  spectra  of  the 
second  radiation  appearing  under  affection  of  ultraviolet  exciting  radiation  in  hard  GTF  hell 
and  in  saturated  aquatic  solution  of  tryptofane  were  studied  for  comparing. 

The  samples  were  placed  in  quartz  cuvette  with  plane-parallel  optical  windows  made  from 
QU-1  glass.  The  second  radiation  was  observed  under  90-  degree  angle  and  was  registered  with 
small  monochromator  of  MUS-type  and  rate  Photomultiplier  PEA-106.  Accumulation  time  of 
useful  signal  was  defined  with  computer  control  program  in  every  fixed  location  of 
monochromator  lattice.  Electronic  amplifier  with  control  strob-pulse  was  used  for  performing 
temporary  analysis.  The  strob-pulse  duration  was  30  ns  and  his  location  on  temporary  scale  has 
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been  changed  with  delay  line  in  range  0-200  ns. 

As  a  result  of  performed  analysis  of  bacteria  in  aquatic  media,  we  founded  that  in  second 
radiation  spectrum,  side  by  side  with  sharp  peak  (271.2  nm)  of  exciting  radiation  was  present 
intensive  maximum  with  wavelength  301.2  nm,  corresponding  to  Raman  scattering  in  water  and 
also  there  was  the  wide  band  in  more  longwavelength  region.  Location  and  shape  of  this  band 
changed  in  dependence  from  bacteria  concentration  and  also  from  delay  time  of  strob-pulse  in 
relation  to  exciting  pulse  radiation. 

When  the  delay  was  absent  the  range  of  the  second  radiation  spectrum  (resonance 
fluorescence-RF)  for  the  sample  of  low  concentration  (100  cell/ml)  was  310-410  nm. 
Simultaneously,  in  observed  side  by  side  with  wide  band  were  present  sharp  splashes.  Their 
intensity  was  higher  than  that  of  noise  signal.  The  RF  spectrum  moved  to  longwave  region  with 
increasing  of  bacteria  concentration.  Particualy,  for  the  bacteria  sample  solution  (under 
condition  of  high  bacteria  concentration,  the  short  wavelength  ultraviolet  radiation  should  be 
re-radiated  by  aromatic  amino-acids,  for  example  as  tryptofane.  As  a  result  of  this,  the  second 
radiation  maximum  should  be  moved  to  violet  region.  This  effect  we  have  really  observed  in  our 
experiments. 

The  investigated  ultraviolet  radiation  of  microorganisms  may  be  close  to  mitogenetic 
radiation,  predicted  by  A.G.Gurvich  and  stipulated  by  exciting  of  DNA  as  s  result  of  metabolic 
processes  (look  [1,2]). 

So,  performed  experiments  showed,  that  method  of  resonance  pulse  laser  influence  per 
aquatic  samples  of  microorganisms  allows  us  to  fulfil  its  diagnostics  and  concentrational 
analysis. 

This  work  was  supported  by  RFFI-project  N  97-02-16404 
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MODELING  OF  ATMOSPHERIC  TRANSPORT  OF  AEROSOL 

VLADISLAV  KATKOV 

Institute  of  Engineering  Cybernetics,  National  ricadeMf  of  Sciences,  Belarus,  Minsk 
katko<f&  newman  basnet  Jtdnsk  by 

( First  received  19  March  1998 ;  accepted  for  presentation  during  IAS-4) 

Despite  of  sarcophagus,  covering  damaged  reactor  on  Chernobyl  Nuclear  Power  Plant,  the 
emission  of  radionuclides  in  an  atmosphere  continues,  as  well  as  repeated  their  transport  owing 
to  destruction  of  an  underlying  surface  with  realization  of  agricultural  works,  wood  fires, 
melioration,  construction  etc.  Besides  the  growth  of  cities,  development  of  industrial 
manufacture,  chemical  processing  of  raw  material,  use  of  fertilizers  in  an  agriculture  and  other 
factors  require  creation  of  adequate  mathematical  models  for  forecast  of  pollution  transport  on 
territory  of  Byelorussia  and  for  estimation  of  consequences  of  this  process. 

For  this  reason  several  regional  models  of  pollutants  transport  by  wind  have  been 
developed  in  Institute  of  Enfineering  Cybernetics  which  are  taking  into  account  the  following 
factors:  presence  of  turbulent  boundary  layer  of  an  atmosphere,  washing  out  of  pollutants  by 
atmospheric  precipitation,  polydispersness  of  radionuclides,  various  type  of  an  underlying 


Copyright  1998  ©by  Aerosol  Technology  Ltd.  Phone/Fax:  +7(095)1474361  EMAIL:  belov@tehno.mmtel.msk.su 


Page  No  162 


AEROSOLS  1998  volume  4a  No  7 


surface  and  some  other.  The  model,  created  in  USSR  in  Institute  of  Experimental  Meteorology, 
was  taken  for  a  basis  of  our  approach  [1]. 

The  three-dimensional  equations  of  diffussion  transport  of  each  fraction  were  used  for  the 
description  of  volume  concentration  changes  of  radionyclides.  The  wind  field  is  proposed 
known.  On  the  top  boundary  the  condition  of  complete  absence  of  particles  flow  was  put,  on  a 
underlying  surface  the  partial  absorption  of  radionuclides  was  taken  into  account,  and  on 
lateral  sides  the  condition  of  absence  of  a  flow  of  particles  was  put. 

The  wind  field  can  be  set  in  model  by  any  of  three  manners:  (1)  in  geostrophic 
approximation  through  geopotential;  (2)  as  the  values  measured  on  an  irregular  network  of 
meteostations.  and  (3)  as  the  values  of  speed  or  geopotential  received  after  the  objective 
analysis  or  the  weather  forecast.  The  calculation  of  speed  on  a  regular  grid  is  realized  with  a 
special  procedure  of  interpolation,  one  of  variants  which  is  described  in  [4j. 

For  the  numerical  decision  of  the  equations  one  of  implicit  difference  scheme  was  used  [3]. 
The  program  has  been  written  in  language  C++  and  works  under  Windows  95.  The  program 
execution  on  three  day  forward  requires  several  minutes  on  the  PC  Pentium  with  frequency  100 
MHz.  The  model  is  easily  set  up  on  new  regions  by  change  of  the  appropriate  geographical 
map.  There  is  an  opportunity  of  reception  a  demonstration  movies.  The  comparison  of  results 
of  modeling  of  Chernobyl  accident  for  ten  days  with  the  real  data  shows  their  satisfactory 
coincidence  [2]. 

The  model  can  be  used  for  forecast  development  of  various  hypothetical  situations  of 
extreme  character  and  estimation  of  their  consequences  for  a  nature  and  economy  of  Republic. 

*)  The  research  described  in  this  publication  was  made  possible  in  part  by  Grants  Me  MW  9000 
and  MW  9300  from  the  International  Science  Foundation  and  Byelorussian  Government. 
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ON  A  STABILITY  OF  CAPILLARY  OSCILATIONS  OF  HEAVILY  CHARGED 

ELLIPSOIDAL  DROP 

SCHUKIN  S.I.,  GRIQOR’EV  A.I.,  BELONOJKO  D.F. 

yawstaU  State  UjdveKttif.  150010,  yarodad,  at/.  October,  house  17  2)  ,  sq .  28,  2>h.  ( 01152)  222325 
(First  received  21  October  1997 ;  accepted  for  presentation  during  IAS-4) 

The  study  of  the  equilibrium  forms  and  stability  of  charged  drops  presents  significant 
interest  for  physics  of  a  liquid-droplets  aerodispersion  systems.  The  research  of  charged  drop 
stability  at  a  big  deformations  to  oblate  and  prolate  spheroids  is  one  of  scantily  explored 
of  questions.  In  this  research  both  these  questions  are  incorporated  at  study  of  stability  of 
triaxial  heavily  charged  ellipsoidal  drop,  which  is  carried  out  on  the  basis  of  a  principle  of 
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the  minimum  potential  energy  of  closed  system.  The  purpose  of  the  given  work  is  research 
of  charged  ellipsoidal  drop  stability  and  laws  of  realization  their  instability  to  there  own 
charge.  The  numerical  analysis  of  expression  for  potential  energy  of  a  heavily  charged 
drop,  which  has  the  form  of  triaxial  ellipsoid,  shown,  that  the  charged  spherical  drop 
is  stable  in  relation  to  indefinitely  small  distortion  of  the  form  at  W  <  4.  A  Rayleigh 
parameter  is  determined  by  the  relation  of  a  square  of  the  drop  charge  to  the  volume  of 
the  drop  and  the  interface  tension  coefficient.  The  dependence  U  =  U(x)  in  a  range  of 
meanings  of  the  Rayleigh  parameter  3.546  <  W  <  4  has  two  minimum:  at  x  =  1  and  at  x  > 
3.  Thus  the  rather  big  influence  can  results  in  a  bifurcation  of  the  drop  form.  The 
spherical  drop  is  unstable  when  the  Rayleigh  parameter  meanings  W  >  4. 

The  condition  of  a  drop  as  fattened  spheroids  of  rotation  is  unstable  at  any  meanings  of 
Rayleigh  parameter:  the  energy  of  such  drop  at  W  <  4  is  more,  than  spherical  drop  and  it 
have  spontaneous  evolution.  The  drop,  which  has  the  form  of  fattened  spheroids  of  rotation 
at  W  >  4,  is  extended  on  one  of  directions,  which  are  perpendicular  of  symmetry  axis.  Thus 
it  passes  to  the  form  triaxial  ellipsoid,  and  then  extends  to  ellipsoids  of  rotation,  which 
energy  is  minimum. 
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SOME  RESULTS  OF  THE  INVESTIGATION  OF  TWO-PHASE  JETS 
KQ5TIUK  V.V.,  LEFESHINSKV  I.A.,  IVANOV  Q.K.,  ZUEV  YU.V.,  RESHETNIKOV  V.A., 
VORQNETTSKY  A.V.,  T5IPENKQ  A.V. 

72587 /  Moscow,  Volokolahtskoe  shosse,  H,  MN3,  NJJ  NT  MNJ . 

(First  received  5  November  1997) 

The  results  are  presented  concerning  the  theoretical  and  experimental  work  of  a  joint  group 
of  research  workers  engaged  in  the  two-phase  flow  investigation  performed  at  the  Chair  of  Air- 
Breathing  Engine  Theory  (201),  MAI,  and  the  Research  Institute  for  Low  Temperatures,  MAI. 

The  detailed  comparison  of  the  results,  obtained  according  to  the  Prandtl-Abramovich  first 
order  model  and  its  modified  version,  with  the  results  obtained  according  to  a  number  of  the 
sufficiently  widespread  "K-E'  models  and  the  stochastic  model  (SSF),  was  performed.  The 
results  of  modelling  were  compared  with  the  experimental  results.  For  an  axisymmetrical  jet,  the 
Prandtl-Abramovich  model  is  -  after  corresponding  modification  -  fully  acceptable  and  the 
results  obtained  using  this  model  don't  differ  greatly  from  the  results  obtained  using  "K-E"  and 
SSF  models.  This  permitted  to  carry  out  the  investigation  of  vaporization  and  concentration 
processes  taking  into  account  the  drop  coagulation  and  disintegration  in  the  jet  using  the  model 
of  first  order. 

As  a  result  of  theoretical  investigation,  it  was  reviewed  that  on  the  turbulent  characteristics 
of  phase  of  the  two-phase  monodisperse  water-air  jet  with  gas  temperature  phase  transition,  the 
drop  volume  concentration  in  the  jet  initial  cross-section,  the  air  humidity  and  the  diameter  of 
initial  part  of  jet  exert  an  influence. 

The  computational  and  experimental  work,  carried  out  by  the  group  of  research  workers, 
permitted  to  pass  to  solving  a  number  of  practical  problems.  In  particular,  the  range  of  two- 
phase  jet  was  investigated  in  the  interests  of  fire-men.  Also  in  the  interests  of  some  subdivisions 
of  the  Chair,  the  added  gas  mass  determination  problem,  arising  in  the  process  of  designing  the 
ejecting  devices  (for  instance,  the  jet  engine  ejector  nozzles),  was  solved. 

At  present,  the  greatest  attention  in  the  research  group  is  given  to  the  work  connected  with 
the  coating  the  part  and  coupling  them  together  using  for  this  purpose  the  solid  particles 
accelerated  in  the  flow.  As  a  accelerating  gas  any  gas  can  be  used,  including  the  air.  The 
particles  of  sputtered  material  have  a  low  temperature  and  isn't  liable  to  be  oxidized. 
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ATECH  -  r.iaBHbiH  enoHeop  h  opraHH3aT0p  MemAyaapoAHoro  AaposojibHoro  CnMno3HyMa. 

CneuHajiHCT-a3p030JibwnK  (y^enbiH,  TexHOJior,  npn6opHCT,  6n3HecMeH)  pemm 


MHorne  cboh  npo6jieMbi,  pa6oTax  c  TOO  Aopo3ojib  TexHojiorHX  JIta  ! 

<  Me>KAYHAP0ANWH  A^f$30AbHbm  GnMno3H\fM> 

ias-4  CaHKm  flemepGypa  6-9  utorw  1998 

npefljiaraew  BaM  BbiOpaxb  oahh  H3  xpex  BapnaHXOB  yqacTHH  b  CHMno3HYMe. 

IlepBbiH  -  nojman  perHCTpaipw  yqacTHfl  b  pa6oie  cHMn 03HyMa. 

OprB3HOC  cocxaBjraex  300  py6.  Rim  Bac  6ynyT  npHroxoBneHbi  xpyABi  cnMno3H>'Ma  Ha  pyccKOM  h  Ha  aHrnnncxoM  jDbixax., 
BH3HTHbie  xapxoqxn,  Sazpx,  AaHHbie  060  Bcex  yqacxHHxax  Hainen  BCTpem  npH  sxom  nepeA  BaMH  BCTaHeT  npoSnewa 
rocTHHHUbi.  HanOonee  AemeBbifi  Bapnanx  rocTHHHHbi  -  KOMHaTa  Ha  qexBepbix  100  py6  b  AeHb.  OprxoMHtex  noM0?xex 
BaM  CBjnaxbca  c  ApyrHMH  yqacTHHKaMH  -4 ,  KOTopbie  3aHHTepecoBaHbi  b  nemeBOM  acHJibe. 

Bxopofi  BapitaHT  -  perncTpaniiH  yqacTHH  b  TeneHiie  oAHoro  ah«  -  60  py6.  CHMno3HyM  cxponxcH  Tax,  qTo6bi  Sjiroxne  no 
HanpaBJieHHio  ceKUHH  nponuiH  b  oahh  AeHb. 

6/July/98:  Cexinra  cBjnaHHbie  h  6Hoa3po3oneM  h  nepeHocoM  a3p030Jia  b  aTMOc^epe. 

7/  July  /98  A3po3onbHbie  xexHOJiormi  ($KnbTpaiiH5i,  npoH3BOACTBO  anMa3onoAo6Hbix  MaxepnajioB,  ynbTpaAHcnecpcHbie 
nopoiDKH,  ropeHHe  AHcneprapoBaHHoro  xoiuiHBa,  MeM6paHHbie  $HJibXpbi,  qHCTbie  TexHonoraH ...) 

B  3TOT  nee  neHb  6yayT  npeAcxaBJieHbi  pa6oxbi  no  <D  YJUI EPEHAM  -  cHHTe3,  axcxpaxnHH,  CBOHCXBa,  xeopHfl,  npHMeHeHne, 
HaHOTpy6KH.. 

8/  July  /98  A3P030JIB  H  KJ1HKL4T,  KOCMHHECKHH  MYCOP,  A3P030J1L  H  OKEAH  PaAHoaxxHBHbie  aaposonn, 
a3po3onn  Meranonnca,  ByjixaHHqecKHe  asposonn,  o6.qaica,  3po3HOHHbie  a3po30JiH, ... 

9/JuIy/98  nocneAHHH  AeHb  -  A3P030JIH  H  3/lOPOBLE  -  ncnojib30BaHne  a3po3onbHbix  mcahx aMeHX ob ,  B03AenciBHe 
3arpa3HeHHH  B03ayxa  Ha  opraHH3M,  HopMnpoBaHne  aapoaonbHoft  Harpy3KH  hah  pa3AHqHbix  npo^eccnn,  IIpoHHXHOBeHHe 
qacTnn  b  nerxne,  B3anM0AencTBne  qacran  c  6noAornqecKHMH  cxpyxxypaMH... 

A3P030JlbHAH  TEOPEU3  (1)-  onxHxa  a3po3onen,  xoaryiwmw,  HyxjieariHfl,  KOHAeHcaiiH5i...TEOPlM  A3P030JIEH(2)- 
7IlK>|I>y3HO<I>OPE3,  TEPMOOOPE3...CnyinaHHe  AoxnanoB  BbiABHHyTbix  Ha  concxaHHe  npeMHH  PoccHilcxoro 
a3po30JibHoro  o6niecxBa  (JIbc  H3  3THX  npeMHH  noAAepacaHbi  cyMMaMH  $300  n  $200  -  cnoHcop  -  AHpexxop  ERNAFT  OIL  Mr 
Mirlesse  (IHBeHiiapira) 

Bbi6paB  ana  noceineHHfl  Toabxo  oahh  H3  ahch,  Bbi  caxoHoMHxe  BpeMH  h  aeHbrH.  BaM  6yayT  npeaocTaBaeHbi  MaTepnajibi 
no  BbiOpaHHon  BaMH  cexann.  HanpHMep,  HoqHaa  noe3axa  Ha  noe3ae  b  CaHXT-rieTep6yrp  h  o6paTHO  no3BOJiHT  BaM  He 
3axa3biBaTb  rocTHHHny. 

H  HaxoHen  -  Bbi  Moacexe  nepeaaTb  qeTbipe  CTpaHHnbi  A4  Barnero  cxeHAOBoro  aoKJiaaa  b  oprxoMHTeT:  onaaTHTb 
nySjiHxauHFO  Bamnx  xe3HC0B  H3  pacqexa  no  6  py6nen  3a  xaacayio  cxpaHHny  xexcxa  (qepe3  ABa  HHxepBana  12  xeraeM), 
xaacAbiH  pncyHox  h  xaacayio  xaSanny.  B  sxom  cnyqae  oprxoMHxex  pa3Mecxnx  Bam  aoxnaa  bo  BpeMH  cHMno3HyMa  Ha  cxeHae, 
ony6nnxvex  Baiun  Te3HCbi  b  xpyaax  CHMno3HYMa.  npomy  Bac  nepecjiaxb  axn  aeHbrH  Ha  cqex  TOOMA3po3onb  TexHonorna" 
HHH  771 4095748  OKIIO  26121540  OKOHX  95120  PacqexHbiH  cqex  p/c  40702810600010000820  B  QAQ  AE 
IIpoMpaaxexSaHX r.  MocxBa x/c  30101810000000000366  EHK  044525  366 

npanHCbiBaHxecb  Ha  acypHan  A3PQ3QJIH  -  200  pySneft  rojoBag  noanHcxa . 

BAflCHO!  BbinycxH  acypHajia  Aaposojin  3a  1998  roA  abjihiotch  axcnpecc  nySjiHKaimcH  Te3HCOB, 
noayqeHHbix  no  3 aeicip ohhoh  noure  zpxa  ynacrna  b  M eacay i tap o aho m  A3po3onbHOM  CHMno3HyMe.  Mbi 
oGpamaeMca  k  aBTopaM  c  npocbSon  bo3mo>kho  cKopee  BbicjiaTb  jihct  3aMenaHHH  no  cbohm  cxaibSM  no 
caeASToinefi  (|)opMe:  na  cmpanuije  HOMep...  cmpoKe  HOMep  (cBepxy/cHH3y)  nanucam...  (yKa3an  omnSoqHoe 
caobo  hjih  BbipaaceHHe  h  oaho  -  ABa  cjioBa  ao  h  nocne  3Ton  ouihSkh.  OuinSKy  haao  noAnepKH>Tb)  donoKHO 
6bimb  Hanucano  (npHBecTH  npaBHJibHoe  HanncaHne.)  IIpeAceAaTejmM  cckuhh  -  npocnM  yxa3axb  Ha3BaHHfl  h 
HOMepa  AOKnanoB,  KOTopbie  noAXOAHT  no  TeMannce  b  Bamy  ceKumo.  npocb6a  cBnaaTbca  c  aBTopaMH  n 
npnrnacHTb  hx  cAenan,  noicnan  b  paMKax  Barnen  ceKUHH. 

Bcex  cnemiajuicTOB  npocnM  npncbmaTb  cboh  oT3biBbino  anpecy  119285  MocKBa  2-Moc^hjilm  21-117BeaoBy 
H.H.  Pa6oTW,  KOTopbie  Bbi  Ha30BeTe  oco6eHHO  HHTepecHbiMH  ,  6yAyT  BbiABHHyTbi  Ha  npeMHH  PoccHHCKoro 
aapoaojiLHoro  oSinecTBa  (pan  npeMHH  noAAepacaH  AeHeacHbiMH  cyMMaMH  ot  200  ao  300  noimapOB). 

B  to  3Ke  BpeMH  Baum  3aMenanHH  noMoryT  opncoMHTeTy  cHarb  AOKJiaAbi  Tex  pa6oT,  b  KOTopbix  Bw  HaHAere 
ouihSkh,  no  noBony  KOTopbix  Bbi  BbicKaaceTe  cepbe3Hbie  3aMcqaHH«... 


^EM! 


Please  send  your  abstracts  belov@blackrat.CS.msu.SU 


Mas  itifonnation.  ibr  Russian  &.  C3Sh.ayticihaH.ts  only.  Jt  concents  cheaftest  registration,  hotels,  treutsfwrtaticn . .  foreigner  -  ftlease  txmre  it. 


acypnaji 
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3to  Hayna,  npn6opbi,  BbiHHCAHTeAbHbie  nporpaMMbi  h  TexHOAorHH  b  Pocchh  h  cxpaHax  CHr . 
npHiiiJia  nopa  nepe/jaTb  cnoHcopaM  (Ooha  ApMHH  CIJJA,  AwepHKaHCKoe  h  PoccnncKoe 
(jiionnecKne  o6mecTBa  ...)  ctihcok  ceKqnn,  npe/iBapHTejibHvio  nporpaMMV  cnMno3HVMa  h 
c6opHHK  Te3iicoB  AOKJia^oB.  Cennac  paSoTa  no  no,qroTOBKe  sthx  MaTepnanoB  6jih3HTCh  k 
KOHqy.  npiiHqnn  oT6opa  qoKJiaaoB  npocr: 


1.  PeKOMeHqaqHH  npeqceqaTejien  ceKqnn  h  SKcnepTOB.  TaKne  peKOMequaqHH  nojiyqnjin 
paSoTbi.  HanpaBJieHHbie  ;uifl  yHacran  b  IAS  (xpoMe  Tpex  6ojibqiqx  CTaTen  Ha  pyccKOM  n  Ha 
aHrji  H3biKax  HnKHTHHa  AHaTOJina  HiibHHa  H3  HHCTHTVTa  3HepreTHHecKHX  npoSjieM 
XHMHHecKOH  (J)H3HKH  PAH.  Ero  paSoTbi  nocB5injeHbi  mapoBon  mojihhh,  Ten/  $aKC  9397501  - 
npurjiamaeM  3aHHTepecoBaHHbix  b  npoSjieMe  nonyHHTb  HH(|)opM aquio  o  hobmx  paSoTax 
HHKHTHHa) 


2.  PlajiHHiie  qoKVMeHTOB.  pa3pemaioiqHX  nenaTb  Te3ncoB  b  xpy^ax  MOK^VHapo^HOH 
KOH(J>epeHqHH.-  3qecb  cnTyaqnn  cJiojKHaa  -  nojioBHHa  nojiyneHHbix  pa6oT  He  noqicpenjieHa 
aKTaMH  3KCnepTH3bl  h  nHCbMaMH  o  B03M0>KH0CTH  OnySjIHKOBaHHH  b  Tpyxa  Me^VHapOflHOH 
BCTpeHH.  BCE  3TH  PAEOTH  OTJIOTKEHBI  qo  MoMeHTa  nojiyneHna  yiea3aHHbix 
flOKV M eHTOB .  3th  pa6oTbI  MOT\T  6bITb  BKJIIOHeHbl  B  oqHV  H3  ZIOnOJIHHTeJIbHblX  KHHXCeK  IAS 
KaK  TOJTbKO  3TH  flOKYMeHTbl  Sv^YT  npeqCTaBJieHbl  B  OpTKOM HTeT 


3.  Hajinnne  qoKVM eHTOB.  nonTBepjKqaiouiHx  onnaTy  oprB3Hoca  jih6o  onnaTy  ny6jinKaqnn 
(qocrraTOHHo  3annaTHTb  6  py6  3a  cTpaHHqy  TeKCTa  (n  6  py6  3a  KajK^bin  pncyHOK  h  Kaxcqyio 
TaSjinqy,  ecnn  ohh  BKjnoHeHbi  b  Barny  craTbio),  HTo6bi  pa6oTa,  yqoBJieTBOpmoinasi  nepBbiM 
^bvm  KpHTepHHM.  6biJia  HeMe^jieHHO  ony6nHKOBaHa.)  Ecjih  npn  stom  Bbi  He  3a6bUiH  npncnaTb 
neTbipe  JiHCTa  A4  c  BauiHM  cTeHqoBbiM  qoKJianoM  -  to  MOJKeTe  6biTb  yBepeHbi  ,  hto  Baina 
paSoTa  6yqcT  npeqcTaBJiena  Ha  IAS-4.  TaKHM  o6pa30M  b  Kpyr  oSiqeHHH  CHMno3HVMa 
BOBJieKaioTCH  Te,  KTO  He  Mo>KeT  npHHHTb  yqacrae  b  Harnen  Bcrpene  -  npo6neMa  qeHer  h  /hjih 
BpeMeHH.  Tax  b  Harnen  Bcrpene  6yqyT  onySjiHKOBaHbi  noKJiaqbi  H3  Epa3HJinn,  Mckchkh,... 
O^HaKO  aBTopbi.  KOTopbie  He  cmotvt  npnexaxb  Ha  Harny  Bcrpeny,  He  6yqyT  BKJiiOHeHbi  b 
HH(J)OpM aqHOHHbie  OTHCKH  CHMn03HVMaf  C  TeM,  HTo6bI  3TH  cnHCKH  nOKa3bIBaJIH  TOJlbKO  Tex, 
koto  Bbi  MoxceTe  BCTpeTHTb  b  IlHTepe. 

ripomy  Bac  npoBepHTb,  nojiyHiuin  jih  Bbi  noaTBepJKqeHne  o  npnewe  Te3HCOB,  o  nojiyneHnn 
aKTOB  3KcnepTH3bi  h  zioKYMeHTa  06  orniaTe.  Ecjih  TaKHe  noqTBepjKqeHHH  Bawii  He  6buiH 
nojiyHeHbi  -  He  cohthtc  3a  Tpy«  nepecjiaTb  MHe  aara  OTnpaBKH  sthx  flOKyMeHTOB  h  Kaxyio- 
HiiSvAb  aonojiHHTejibH\TO  HH^opMaqnio,  ecjiH  ona  Moxcex  noMOHb  HaHTH  hx  noSbicTpee. 

Ev^t  BecbMa  nenajibHO  ,  ecjiH  pa6oTa,  no  KOTopon  nojiyneHbi  nojiojKHTejibHan  peqeH3HH  h 
Bee  qoKVMeHTbi,  He  6yqeT  ony6jinicoBaHa  no  cjiynaiiHOH  oinnoKe  oprKoMHTeTa. 

Mbi  npnrjiainaeM  npeqceqaTejxeii  ceKqnn  npoBepnTb  -  He  3a6biJiH  jih  ohh  onjiaTHTb  cboh 
opTB3Hoc.  MHHHMajibHbiH  BapnaHT  -  60  py6  (perHCTpaqnn  o^hoto  ahh).  IlpaKTHKa 
noKa3bmaeT,  hto  omiaHeHHbiH  oprB3Hoc  hbjihctch  HeKOTopon  rapaHTnen  npncyTCTBnn 
jIOKJia^HHKa  (q a  n  npe^ceqaTejin  ceKqnn)  Ha  ^oKJiaqe. 

TaKHM  o6pa30M  nocJie^Hnn  (finJibTp  noMoraeT  BbiqejiHTb  qBe  rpynnw  B03M0)KHbix 
ynacTHHKOB  IAS-4:  Tenepb  bh^hm  Te,  kto  HMeeT  B03MO>KHocTb  npHHHTb  ynacrne  b  Harnen 
BCTpene  n  Te,  kto  3anHTepecoBaH  TonbKo  b  ny6jiHKaqnn  cbohx  pa6oT, 

Mbi  cqejiaeM  Bee,  HToSbi  noqqepxcaTb  nocjie^Hnx  (ecjin  ohh  He  3a6biJiH  onjiaTHTb 
nySjiHKaqnio  cbohx  pa6oT).  YnacraHKH  xce  CHMno3nyMa  noJiynaT  caMyio  mnpoKyio 
HHtJjopMaqnoHHyio  noaaepxcKy.  IlpaKTHHecKH  Kashas  paSoTa  6y^eT  onySunKOBaHa  TpHJKqbi  - 
b  xcypHaue  r jw  SKcnpecc  o6cyjK^eHHH  n  KoppeKqnn  ouihSok,  b  TeMaranecKOM  cSopHHKe  noq 
pe^aKqneii  npeqceAaTena  ceKqnn  n  b  KHnatKe  Te3ncoB  ^oKJiaqoB  IAS-4.  IlepBbie  qBa  H3qaHHSi 
6yqyT  cjiyxcnTb  oSmecTBeHHon  3KcnepTH3on  oKOHHaTejibHoro  nsqaHHH. 


Main  Sponsor  of  Symposium  (LM§>-f2;3;d... 
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URBAN-MARINE  AND  MINERAL-DUST  AEROSOL  PROPERTIES,  RADIATIVE 
EFFECTS  AND  CLOSURE  STUDIES  OVER  THE  ATLANTIC  OCEAN: 

AN  OVERVIEW  AND  SELECTED  RESULTS  FROM  TARFOX  AND  ACE-2 
RUSSELL  P.B.i,  LiVlNQSTON  J.M.2,  SCHMID  BA  HISNETT  P.4,  DURKEE  P.AA 
HOBBS  P.V.6,QASSO  SAHEQG  D.6, STOWE  L.LABATE5  T.5.8, QUINN  P.K.8,HAMILL  PS 
1 NASA  Ames  Research  Center,  Moffett  field,  CA  9*1035-  1000  USA 
2SRJ  International,  Menlo  fork,  CA  99025  USA 
2  Bay  Area  Environmental  Research  Institute,  San  francisco,  Cel  91122  USA 
Meteorological  Office,  Meteorological  Research  flight,  2)RA  farnhorough,  Hampshire,  QU796T2),  UH 
5 Naval  Postgraduate  School,  Montereif,  Cel  93993-5 1 1 9  USA 
6  University  of  Washington,  Seattle,  WA  98795  USA 
2  N0AA/NES2)JS,  Office  of  Research  and  Applications,  NSC,  Washington,  2)C 
8 NOAA-Racific  Marine  Environmental  Cahoratortf ,  Seattle,  WA  98 175  USA 
^Rhifsics  department,  San  Jose  State  University ,  San  Jose,  CA  95192  USA 

( First  received  23  March  1998;  accepted  for  presentation  during  IAS-4) 

Aerosol  effects  on  atmospheric  radiation  are  a  major  source  of  uncertainty  in  understanding 
the  past  climate  and  predicting  climate  change.  To  help  reduce  this  uncertainty,  the  1996 
Tropospheric  Aerosol  Radiative  Forcing  Observational  Experiment  (TARFOX)  and  the  1997 
second  Aerosol  Characterization  Experiment  (ACE-2)  measured  the  properties  and  radiative 
effects  of  anthropogenic  aerosols  over  the  Atlantic  Ocean.  TARFOX  focused  on  the  urban- 
industrial  haze  plume  flowing  from  the  eastern  United  States  over  the  western  Atlantic,  whereas 
ACE-2  studied  aerosols  carried  over  the  eastern  Atlantic  from  both  European  urban/industrial 
and  African  mineral  sources.  These  aerosols  often  have  a  marked  influence  on  the  top-of- 
atmosphere  radiances  measured  by  satellites.  However,  the  accurate  derivation  of  both  optical 
depths  and  radiative  flux  changes,  or  radiative  forcing,  from  the  satellite-measured  radiances 
remains  a  difficult  challenge  for  the  wide  range  of  aerosol  types  and  properties  present. 

In  TARFOX,  sensors  and  samplers  on  four  aircraft,  land  sites,  and  ships  measured  optical 
depth  spectra,  aerosol  composition,  microphysics  and  optical  properties,  and  radiative  fluxes 
during  many  overpasses  by  different  satellites.  Closure  studies  show  that  the  aircraft -measured 
flux  changes  agree  with  those  derived  from  the  aerosol  measurements  using  several  modeling 
approaches.  Essential  to  obtaining  this  agreement  is  modeling  the  aerosols  as  moderately 
absorbing-i.e.,  having  midvisible  single-scattering  albedo  between  about  0.90  and  0.95.  These 
values  are  in  accord  with  the  aircraft  measurements  of  (1)  aerosol  absorption  and  scattering 
coefficients,  (2)  unexpectedly  large  carbonaceous  fractions  of  aerosol  composition,  and  (3) 
unexpectedly  large  aerosol  humidification  factors. 

In  ACE-2,  European  urban-marine  and  African  mineral-dust  aerosols  were  measured  by 
sunphotometers  on  the  Pelican  aircraft  and  the  Research  Vessel  Vodyanitskiy,  and  by  sensors 
on  NOAA  satellites.  We  present  a  comparison  of  the  optical  depths  derived  from  the  NOAA- 
14  satellite  data  with  those  measured  by  our  fourteen-  and  six-channel  sunphotometers.  We 
find  that  the  excellent  agreement  for  urban-marine  aerosols  is  degraded  when  African  dust  is 
present.  Using  the  sunphotometer  data  during  ascent  and  descent  of  the  aircraft,  wre  also 
obtain  extinction  profiles  for  separated  layers  dominated  by  African  dust  and  urban-marine 
aerosols,  respectively.  The  extinction  profiles  allow  us  to  obtain  size  distributions  for  both  these 
aerosol  types,  showing  the  distinctive  differences  between  them.  These  optical  depth  and  size 
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spectra  are  combined  with  model  complex  refractive  index  spectra  to  calculate  radiative  flux 
changes  induced  by  the  different  aerosol  layers.  By  combining  solar  beam  transmission 
measurements  in  the  0.94-micron  band  with  those  at  neighboring  wavelengths,  we  also 
determine  water  vapor  columns  and  profiles,  which  are  shown  to  agree  well  with  aircraft  in  situ 
measurements. 
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DUST  GENERATOR  QUARTZ 
ZVfcREVA  N.S. 

Russia,  Noginsk,  tin® noginobladht  Jnsk  .su .  td .  +7-  ( 0965 f)  T2200 
(First  received  02  March  1998;  accepted  for  presentation  during  IAS-4) 

Dust  generator  "Quartz"  is  used  for  highly  accurate  dozing  the  particles  of  different  mono- 
and  polidisperse  powdered  materials  (quartz,  corundum,  metal  oxides,  carbon  black,  metals, 
minerals,  silica,  pigments,  abrasives,  catalysts,  adsorbents,  cement,  starch,  etc.)  into  the  gas 
flow. 

Generated  aerosol  helps  to  control  protective  and  explorative  properties  of  filters  and  dust 
removal  devices. 

Dozing  small-size  particles  is  a  technically  difficult  task.  Main  deficiencies  of  known 
generators  are  irregularity  powder  dozing  and  narrow  concentration  range  of  generated  dust. 

Aim  of  generator  developing  is  achievement  of  high  proportionality  powder  dozing  in  wide 
dust  concentration  range  ,  including  fine-dispercional  disposed  to  aggregation  powders. 

Dust  generator  "Quartz"  was  successfully  researched  in  laboratories  and  industrial 
conditions. 


Specification 


Feed  of  powder  into  gas  flow,  mg/min 

3-1000 

Reproducibility  ,% 

Range  of  particle  size  powder  to  be  dispersed,  mcm 

0,5-1000 

Pressure  of  gas  flow,  kg/sm2 

1, 1+0,1 

Carrier  Gas  Flowrate  Range  ,liters/min 

40-100 

Period  of  continuous  operation 

unlimited 

Power  Requirements 

220,240  VAC;  50-60  Hz; 
less  than  250W 

Concentration  of  generated  dust  mg/m3 

20-1000 

Overall  dimensions,  mm 

370x270x280 

Weight  .kg 

8,0 

No  support  for  device  installation.  It  is  maintained  by  one  operator. 


Dust  generator  "Quartz"  may  be  used  for: 

-  research  of  dust  capacity  and  effectiveness  of  filtration  dust  removal  devices; 

-  monitoring  environmental  pollution  of  air; 

-  dozing  of  fine-dispersion  powders  in  chemical  industries,  powder  metallurgy,  biology, 
pharmacology; 

-  calibration  of  pollution  control  equipment. 

-  inhalation  toxicology  studies  in  medicine,  agriculture  and  other  fields. 

Main  structural  elements:  bunker  with  powder  and  special  stirrer;  disk  conveyer  of  particles; 
device  for  powder  feed  decrease;  nozzle  of  high  gas  flow;  control  panel  with  feed  blocks. 
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Any  anticorrosive  explosion-proof  desiccated  gas  (pressure  1-5  MPa)  is  used  as  gas-carrier. 
Generator  is  the  unique  device  in  Russia.  It  provides  high  precision  and  reproducibility  at 
low  feed  (about  few  mg/min)  of  particles  of  different  powders  with  both  wide  and  narrow  range 
of  particles  sizes  (0,5-5000mcm)  and  it  is  one  of  the  most  powerful  tools  for  successful  aerosol 
research. 

The  device  is  distinguished  from  similar  ones  by  high  reliability  under  long  service  life  and 
by  easy  of  operation. 


1024. 
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SYNTHESIS  OF  NANOSTRUCTURED  MATERIALS  FROM  AGGREGATES 
PRODUCED  BY  A  PULSED  ARC  GAS  AGGREGATION  CLUSTER  SOURCE 

MILANI P.,  PI5ERI P.,  BARBORINI  E. 

JNJ-M-jbifiartiniento  di  fisica,  Univensita '  di  Milano,  Via  Cdoria  16,  20133  Milano,  Jtalif 

BOTTANI  C.E.,  FERRARI  A.,  BASSI  A.LL 

JJfJ-M-  CBSNB-F,  IPolitecnico  di  Milano,  20133  Milano,  Jtalif 

(First  received  03  December  1997) 

Cluster  beams  are  a  versatile  tool  which  is  assuming  an  increasing  importance  for  the 
synthesis  of  nanocrystalline  materials.  The  use  of  clusters  as  elemental  building  blocks  can 
open  new  routes  towards  the  creation  of  an  entire  new  class  of  architectures  and 
nanostructures. 

The  ability  of  structuring  materials  on  a  nanometer-size  scale  depends  critically  from  the 
control  of  the  precursors  and  of  their  interaction  to  form  more  complex  structures.  The  use  of 
aerosol  techniques  is  a  viable  way  for  the  production  of  macroscopic  quantities  of  precursor 
clusters. 

Molecular  beams  techniques,  coupled  to  sources  based  on  efficient  aggregation 
phenomena,  can  unfold  the  opportunity  of  controlling  parameters  such  as  size,  composition 
and  kinetic  energy  of  the  aggregates.  The  availability  of  well  characterized  cluster  beams  will 
help  in  the  study  of  cluster  coalescence  processes  and  reorganization  after  the  deposition  which 
are  still  largely  unknown. 

Here  we  will  present  and  discuss  the  synthesis  of  nanocrystalline  thin  films  by  the 
deposition  of  a  supersonic  cluster  beams.  In  order  to  meet  the  requisites  necessary  for  thin  film 
deposition  we  have  developed  a  Pulsed  Arc  Gas  Aggregation  Cluster  Source  (PAGACS)  for 
the  production  of  intense  and  stable  ionized  and  neutral  cluster  supersonic  beams.  Laser 
photoionization  and  mass  spectrometric  techniques  have  been  used  to  characterize  the  source, 
the  cluster  mass  distribution  and  energy. 

The  PAGACS  has  many  analogies  with  arc  discharge  apparatus  for  the  production  of 
fullerenes  and  nanotubes,  with  this  source  nanocrystalline  carbon  thin  films  have  been 
produced  have  by  ballistic  consolidation  of  carbon  cluster  supersonic  beams  and  characterized 
in  their  structural  and  electronic  properties  in  order  to  correlate  them  wdth  the  precursors  and 
post-deposition  treatments. 

Structural  properties  and  the  mesoscopic  elastic  response  of  the  films  were  measured  by 
Scanning  Electron  Microscopy,  Raman  and  Brillouin  light  scattering.  SEM  and  Raman 
spectroscopy  show  that  the  film  are  a  low-density  porous  network  of  nanometer-size  particles. 
The  nature  of  the  films  is  essentially  graphite-like  with  a  large  number  of  distorted  bonds.  The 
values  of  bulk  modulus  and  shear  modulus  were  estimated  from  the  shifts  of  both  surface  and 
bulk  phonon  peaks  measured  by  Brillouin  spectroscopy.  On  a  mesoscopic  scale,  the  shear 
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modulus  is  in  the  range  of  that  of  crystalline  graphite,  whereas  the  bulk  modulus  and  the 
Poisson's  ratio  are  significantly  different. 

The  presence  of  nanotubes  and  ordered  polyhedral  particles  embedded  in  a  disordered 
matrix  has  been  detected  by  Transmission  Electron  Microscopy. 


1050. 
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DIRECT  RADIATIVE  FORCING  AT  THE  SURFACE  BY  SMOKE  AEROSOLS 
DETERMINED  FROM  SATELLITE  AND  SURFACE  MEASUREMENTS 

U  Z. ,  KOU  L 

Canada  Centre  for  Jletfiote  Sensing  588  Sooth.  Street  Ottau/a,  Canada  K  fd  0if7 

(Received  16  December  1997) 

Direct  radiative  forcing  (DRF)  of  aerosols  is  an  important  climatic  parameter  measuring  the 
influence  of  aerosols  on  earth's  climate.  Observational  studies  of  aerosol  DRF  usually  suffer 
from  a  shortage  of  in-situ  measurements  of  aerosol  optical  properties.  This  study  introduces  a 
new  approach  to  determine  surface  DRF  due  to  fire  smoke  under  any  sky  conditions  using 
satellite  and  surface  measurements. 

The  method  requires  no  observation  of  aerosol  optical  properties.  It  is  based  on  a  satellite 
inversion  algorithm  which  retrieves  surface  net  solar  radiation  in  the  visible  spectrum  (400- 
700nm).  The  algorithm  was  first  validated  under  a  variety  of  sky  conditions  ranging  from  clear, 
to  smoky  and  cloudy  skies.  The  accuracy  of  retrieval  is  found  to  be  primarily  affected  by 
absorbing  aerosols  such  as  smoke.  With  the  measurements  of  aerosol  optical  thickness,  the 
effect  can  be  well  accounted  for.  Without  correction  for  this  effect,  the  difference  between 
observed  and  estimated  APAR  is  a  good  estimate  of  DRF  due  to  aerosols.  Over  the  remote 
boreal  forest  region  in  western  Canada  where  this  study  is  conducted,  fire  activities  dominate 
the  variation  of  aerosol  loading  during  the  summer  season.  Following  this  concept, 
instantaneous,  daily  and  monthly  mean  DRF  due  to  smoke  aerosols  are  computed.  The 
monthlv  mean  DRF  caused  by  smoke  reaches  a  maximum  value  of  -26.0  W/m2  during  the 
period  of  active  burning  in  July  1994,  as  compared  to  the  total  radiative  forcing  of  -76.7  W/m2 
due  to  the  combined  effect  of  both  smoke  and  clouds  in  the  same  month  and  region. 


yflK  541.18 

FUNCTION  OF  DISTRIBUTION  OF  FULLERENE  SOOT  PARTICLES 
BELOV  N.N.L  SIMANCHEVS.K.  2,  TOKAREVSKIKH  A.V.  2 

1  JerosoL  Technology  £T2),  8££0Y&TeM0  JUCTSllJdSKSU  teL/fax  7-095-/77736/ 

2  Karfiov  Institute  for  Physical  Chentistrtf  ,  e- trail:  sitranch@ccjiifhi.acru 
( First  received  15  September  1997;  accepted  for  presentation  during  IAS-4) 

Function  of  distribution  of  «fullerene  soot»  was  obtained  for  interval  of  diameter  of 
particles  from  0.04  to  0.4  mkm.  Function  was  approximated  by  five  theoretical  law. 

Obtained  firstly  in  the  Kratshmer’s  laboratory  new  modification  of  carbon  -  fullerenes  [1] 
are  in  the  focus  of  many  experimental  and  theoretical  studies  throughout  the  world.  Range  of 
using  of  fullerenes  is  increased,  continuously  new  interesting  properties  are  found.  Also  interest 
in  soot  are  increased.  This  soot  is  obtained  during  vaporization  of  graphite  into  inert  gas  by 
different  ways.  It  is  show  that  the  powder  of  activated  carbon,  prepared  from  waste  of 
fullerenes  production  (fullerenes  was  extracted  from  such  soot  by  organic  solvent)  favorably 
compares  with  commercially  accessible  activated  carbon  as  adsorbent  for  removal  of  organic 
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pollutes  from  one-component  systems  [2].  It  is  very  important  to  know  the  function  of 
distribution  of  soot  particles  in  studies  of  thermophoresis,  rate  of  sedimentation  of  soot 
particles  and  etc.  The  function  of  distribution  was  obtained  for  soot,  generated  in  argon,  under 
pressure  150  Torr  [3],  In  this  article  the  function  of  distribution  of  soot,  generated  in  helium 
under  pressure  150  Torr  is  obtained. 

The  «fullerene  soot»  was  generated  by  Kratschmer’s  method  with  some  modification.  The 
process  was  proceeded  in  the  plasmochemical  reactor  for  fullerene  synthesis  of  «Aerosol 
Technology))  firm.  The  construction  of  reactor  is  follow.  The  chamber  of  synthesis  was  55  mm 
X  260  mm  vertical  cylinder  with  cooling  water  jacket.  The  cylinder  may  be  disconnected  in  two 
same  parts.  The  10  mm  hole  was  in  face-end  of  upper  part.  The  ballast  2100  cm3  chamber  was 
connected  to  reactor  through  this  hole.  The  pressure  in  reactor  was  increased  not  more  10% 
due  to  ballast  bulk.  Anode  -  graphite  6  mm  rod.  Its  primary  length  -  210  mm.  Cathode  - 
graphite  40  mm  0  9  mm  cylinder.  Electrodes  was  situated  perpendicularly  to  axis  of  chamber 
at  70  mm  from  lower  face-end.  The  rate  of  erosion  of  anode  was  3  g/min.  (4-5  cm/min.)  under 
pressure  of  helium  150  Torr.  Current  was  110  A,  voltage  -  25  V.  The  function  of  distribution  is 
the  paramount  characteristic  of  disperse  system.  There  is  a  need  to  measure  the  grate  number  of 
particles  for  better  description  of  function.  So  it  was  measured  300  particles  (interval  of 
diameters  was  from  0.04  to  0.4  mkm).  The  subsequent  measurements  did  not  change  the 
functions  of  distribution  noticeably.  The  photos  was  made  by  electronic  microscope  JSM-35CF 
of  firm  GEOL.  Then  photos  was  magnified  by  graphical  computer  program  PhotoFinish.  Data 
were  approximated  by  five  functions  by  program  Mathcad  PLUS  5.0  of  firm  MathSoft. 
Results  of  approximation  are  shown  on  fig.  1. 

Fig..  1.  Function  of  distribution  of 
soot  (diameter  of  particles  from  0.04 
to  0.4  mkm  was  measured)  . 
Histogram  -  empirical  data, 

1  -  Junge’s  law, 

2  -  Kolmogorov’s  law, 

3  -  Chrgiane-Mazin’s  law, 

4  -  Best’s  law, 

5  -  Litvinov’s  law. 
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Junge’s  law: 

n  [r )  =  c  r  ~  k 

here  c  =  0.377,  k  =  1.3,  r  -  radius  of  particles. 
Kolmogorov’s  law: 


n[r)= 


A 


-exp 


ar 


-In  |-£- 

'o. 


2a2 


•here  A  =  1.684,  ^73.79,  r„  =  0.0349. 
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,  ,  AkrK~' 
n  r  = - 7— exp 


-if 


here  A  =  9.9941 10-4,  k  =  2.41,  c  =  0.109. 
Chrgiane-Mazin’s  law: 

Ar*  exp(-br} 

here  A  =  1.208  106,  b  =  105.794. 

Litvinov’s  law: 

=  i4exp!  -  Ar2  | 

here  A  =  100.809,  b  =  160.357. 
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Thus,  coefficients  of  functions  of  distribution  are  found  for  interval  of  diameter  of  particles 
from  0.04  to  0.4  mkm.  It  is  shown,  that  soot  consist  of  particles  less  than  0,4  mkm.  It  is  visible, 
that  average  size  of  soot,  prepared  in  helium,  is  roughly  in  one  order  more  as  comparison  with 
prepared  in  argon  soot. 
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( First  received  24  March  1998;  accepted for  presentation  during  IAS-4) 

Keywords:  High  Temperature  Dust  Removal,  Ceramic  Candle  Filter,  Pressure  Drop,  Dust  Cake,  Darcy  Eqn. 

A  number  of  gasification  systems  are  approaching  commercial  readiness  for  use  in 
integrated  gasification  combined  cycle(IGCC)  power  plants.  The  primary  advantages  of  IGCC 
systems  are  higher  energy  conversion  efficiency  and  superior  environmental  compliance  when 
compared  to  all  other  coal-based  power  generation  options.  In  an  IGCC  system,  particulate 
matters  must  be  removed  before  the  raw  gas  is  burned  in  the  gas  turbine  to  protect  the  turbine 
blade  and  to  control  particulate  matters  emissions.  It  is  also  important  to  note  that  the 
particulate  matters  removal  process  must  be  carried  out  by  incorporating  high  temperature  gas 
cleanup  for  optimization  of  IGCC  system.  In  an  IGCC  system,  hot  gas  is  introduced  to  the 
combustor  at  about  430  Ao  C  and  a  pressure  of  typically  25  bar.  The  gas  temperature  is  much 
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lower  than  the  PFBC  system,  which  is  operated  at  about  800-900  Ao  C  and  10-15  bar. 
Advanced  cyclone,  cross  flow  filter,  granular  bed  filter,  electrostatic  precipitator,  and  candle 
filter  have  been  developed  for  particulate  matters  collection  on  the  advanced  coal  power 
generation  system.  Ceramic  rigid  filters  and  granular  bed  filter  among  them  have  the  best 
potential. 

A  ceramic  candle  filtration  system  has  been  operated  under  the  high  temperature  in  order 
to  obtain  the  design  data  for  a  pilot  unit  of  integrated  gasification  combined  cycle(IGCC)  and 
high  temperature  gas  cleanup  facility. 

A  candle  elements  of  0.5m  length  were  mounted  on  the  tube  sheet  by  using  the  specially 
designed  filter  holder.  The  compressed  air  was  used  for  the  stream  gas  carrying  dust  injected 
from  a  screw  feeder  and  heated  by  an  electrical  heating  unit.  The  compatibility  of  the  filtration 
system  involving  element  mounting  technology  was  checked.  Some  operation  results  were 
obtained.  The  behaviour  of  the  pressure  drop,  the  pulse  cleaning  events,  and  the  dust  cake  of 
the  filter  element  were  investigated  in  this  study. 

In  this  paper,  collection  and  release  mechanisms  of  dust  on  and  from  a  rigid  ceramic 
porous  candle  filter  are  studied  by  measuring  the  evaluations  of  pressure  drop  and  dust  layer 
thickness  during  filtration,  and  time  behaviour  of  pressure  inside  and  outside  the  element  after 
the  injection  of  compressed  cleaning  air  and  the  movement  of  released  dust. 

1242. 
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CHEMOJET  MOTION  OF  SOLID  PARTICLES  IN  AEROSOLS 
MELIKH0V  I.V.,  VEDERNIKOV  A.A.,  SIMONOV  E.F., 

BERDQNQSOV  S.S.,  BQZHEVOL  NOV  V.E. 

CkeMstrif  Defiarthtent  of  Moscow  State  Ujdu&sitij ,  Russia 
(First  received  12  February  1998;  accepted  for  presentation  during  IAS-4) 

Aerosols  fill  up  the  interstellar  space  (1)  and  Earth  atmosphere  (2).  Therefore  it's  important 
to  investigate  the  nature  of  the  motion  of  aerosol  particles  in  the  surrounding  gas.  For  aerosols 
in  which  particles  mass  and  gas  composition  don't  vary  the  motion  of  aerosol  particles  have 
been  studied  in  detail  [3].  However,  in  most  natural  and  technogenic  aerosols  particles  tend  to 
evaporate  or  coarsen, [absorb  or  give  off  gases  [4-6].  Thus  a  question  arises  of  how  the  velocity 
of  aerosol  particles  will  change  as  a  result  of  some  physicochemical  process  initiated  in  it. 

Experimental  data  we  have  obtained(7-9)  show  that  the  particle  motion  speeds  up  if  the 
particle  takes  part  in  a  physicochemical  process  (sorption,  oxidation,  catalysis)  causing  a 
change  of  its  mass  or  gas  composition.  This  phenomenon  which  we  called  chemojet  motion  is 
due  to  space-time  heterogeneity  of  the  interaction  between  the  particle  and  the  gas,  more 
specifically  to  the  differential  of  the  process  intensity  on  different  faces  of  the  particle  and  to 
process  rate  fluctuations  on  each  face. 

For  the  purpose  of  quantitative  description  of  the  motion  caused  by  a  physicochemical 

process  we  introduce  chemojet  intensity  of  gas  (vapour)  impact  on  the  particle  FR  and 

r 

corresponding  velocity  of  its  motion  VR  : 

r  ,/ r  r  \  3  /  r  r  \ 

s'  ’  /=3  '  ' 

where  J  and  70  are  impulse  flows  transferred  by  gas  molecules  through  the  particle  surface  S 
under  or  without  the  process,  respectively;  VRj-  is  component  of  the  chemojet  motion  velocity; 
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y j}  are  components  of  the  particle  mobility  tensor;  e,  is  the  unit  vector  of  the  co-ordinate 
system. 

Velocity  yR  was  defined  in  special  cylindrical  reactor  in  which  it  was-  possibly  to  look  on 

trajectory  of  particles  falling  down  in  gas.  The  chemojet  motion  of  particles  in  the  size  range 
a=l-50  pm  was  investigated.  The  particles  were  in  fact  the  agglomerates  of  smaller  particles  thus 
having  not  only  surface  but  also  volumetric  heterogeneity.  The  experiment  was  set  up  as 
follows.  Reactor  was  filled  up  by  gas-reagent  and  termostated.  Through  a  small  hole  in  the 
reactor  lid  we  injected  particles  which  were  then  falling  down  and  in  0,1-5  s  reaching  the  bottom 
of  the  reactor,  where  the  exact  point  of  landing  was  marked.  After  several  hundred  particles 
had  been  injected  we  determined  the  co-ordinates  and  size  of  each  particle  on  the  reactor's 
bottom. 

The  distance  L  between  the  particle's  mass  center  and  the  injection  point  projection  of  the 
reactor's  bottom  was  considered  horizontal  shift  of  the  particle  in  time  tk,  hence  Vj=L/tk 
represented  the  radial  component  of  particle's  velocity.  The  time  tk  was  calculated  from  the 
equation  for  a  vertically  moving  particle  adjusted  for  the  vertical  chemojet  shift.  In  each 
experiment  the  gas  composition  and  its  temperature  were  approved  to  remain  constant  during 
the  trial. 

The  particles  were  first  injected  in  the  reactor  filled  by  non-reacting  (background)  gas  with 
density  and  viscosity  characteristics  close  to  those  of  the  gas-reagent..  Under  these  conditions 
we  determined  the  average  velocity  <VBj->  of  particles  in  the  absence  of  any  interaction  with 

the  gas.  Then  we  estimated  the  average  rate  <  Vj  >  in  the  gas-reagent  as  well  as  the  average 
radial  component  of  the  chemojet  motion  velocity  <  VRj  >=<  Vj  >  -  <  VBj-  > .  The  values 

<  VBj  >  were  found  to  be  close  to  the  results  calculated  for  the  non-reacting  particles.  However, 

<  VRj  >  values  were  found  to  be  sufficiently  high  to  conclude  that  the  presence  of  the  chemojet 
motion  of  solid  particles  in  the  laboratory  reactor  was  fully  confirmed  by  the  experimental  data. 
It  was  discovered  that  trajectory  of  each  particle  twisted  at  large  tk  but  particles  group  motion 
became  chaotic.  It  allows  us  to  suggest  that  if  we  moved  from  the  laboratory  reactor  in  our 
model  to  an  unrestricted  aerosol  we  could  still  detect  a  chaotic  chemojet  motion  characterized 
by  diffusion  coefficient 


where  Ajj[ t)  are  terms  of  the  fluctuations  correlation  matrix  Zk  for  time  shift  t.  D  calculation 

for  crystals  in  the  size  range  I -10  pm  which  are  growing  in  supersaturated  vapour  in  accordance 
with  most  widely  accepted  current  theory  of  growth  led  to  value  3-4  orders  higher  than  in  the 
case  of  the  Brownian  diffusion.  It  was  shown  that  observation  for  motion  opens  new 
possibilities  in  the  important  field  of  in  situ  process  studies  on  an  individual  solid  particle. 
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AN  EFFECT  OF  SOURCE  TERM  IMPURITY  CLOUD  CENTER  RANDOM  WALKS 
ON  IMPURITY  CONCENTRATION  FLUCTUATIONS 
VOZZHENNIKOY  O.L,  ZHUKOtf  SVlRKUNOV  P.N. 


Scientific  Production  Association  “Ttffthoon  ",  Obninsk 
( First  received  12  February  1998;  accepted  for  presentation  during  IAS  A) 


It  is  well  known  that  turbulence  has  a  double  effect  on  impurity  cloud  dynamics  in  the 
atmosphere.  The  pulsations  of  the  total  spectrum  typical  scales  of  which  do  not  exceed  the 
cloud  sizes  result  in  cloud  expansion;  the  pulsations  of  larger  scales  (up  to  the  external  scale) 
induce  random  walks  of  the  cloud  center.  The  latter  must  give  rise  to  impurity  concentration 
fluctuations,  that  may  appear  to  be  significant  at  calculations  of  exposure  doses  under 
pollutants  emergency  releases. 

The  goal  of  the  paper  is  in  studying  probability  characteristics  of  an  impurity  concentration 
caused  by  the  impurity  cloud  center  random  walks  mentioned. 

The  Gifford  model  should  be  used  as  a  theoretical  basis  in  the  frames  of  which  the 
fluctuations  of  the  cloud  center  are  described  by  the  Gaussian  distribution: 


f(y\  z')  =  (2;rM  Mz)_1  exp 


2M; 


y/ 


exp 


(z'-h)2 

2M2 


+  exp  - 


(z  +  h): 
2M2 


(1) 


2  2 

where  Mz  ,  My  are  the  cloud  center  dispersions  along  the  vertical  and  cross  horizontal 
directions,  h  is  the  source  height. 

For  the  concentration  distribution  in  the  cloud  the  Gaussian  model  will  be  used  as  well.  In 
particular,  the  exposure  dose  (integral  over  time  and  concentration)  at  the  surface  denoted  as 


qn  is  determined  by  the  expression: 

Q 


qn  = 


*syszu 


=  exp 


(y-y')2 

2S2 


(2) 


where  Q-is  the  amount  of  the  impurity  released;  S2,S2  are  the  dispersions  of  the 

concentration  within  the  cloud;  y l'  are  instantaneous  random  co-ordinates  of  the  cloud 
center. 

In  view  of  (2)  and  (1)  for  the  distribution  probability  density  of  qn  one  can  obtain  an 
expression: 
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Ik(x)-  are  the  modified  Bessel’s  functions. 

The  first  moment  qn  (mean  over  the  cloud  center  random  positions)  has  the  form  of: 

2Q  f  y1  h2 1  {A\ 

<q„  >= - ^rfexP  -------  (4) 

z;cryazU  ^  2<ry  2<jz) 

To  calculate  the  distribution  function  f(qn)  the  experimental  data  on  S2  and  S2  were 

involved  [1],  along  with  the  data  for  <Jy  and  o\  .  from  [2].  The  calculation  results  coincide 

with  the  experimental  conditions  [1]  for  h=300m,  i.e.  weakly  unstable  stratification. 

Jq 1  The  figure  gives  the  graph  for  f(qn) 

\  for  different  distances  from  the  source 

3.o-  \  term: 

\  1)  5km; 

1  2)  10km; 

\  3)  30km. 


As  the  calculations  have  shown,  at  the  points  of  the  nearest  zone  a  great  uncertainty  in  the 
qn  values  takes  place,  and  an  average  value  of  <qn>  is  not  at  all  representative  for  the 
assessment  of  real  concentrations.  Here  for  the  calculations  of  the  pollutants  impact  one  should 
use  the  probability  calculations  with  f(q„)  with  the  inclusion  of  more  general  risk  conceptions. 
This  fact  should  be  taken  into  consideration  when  calculating  exposure  dose  rates  under 
emergency  releases. 
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DETERMINATION  OF  SURFACE  ENERGY  OF  CRITICAL  EMBRYOS 
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( First  received  25  February  1998;  accepted  for  presentation  during  IAS-4) 


New  experimental  results  on  the  vapor  nucleation  such  as  an  influence  of  total  pressure 
(background  gas)  on  the  nucleation  processes  [1-5],  oscillatory  nucleation  [6-7],  etc.  has  been 
presented  recently.  These  results  need  to  revision  of  main  positions  of  the  nucleation  theory. 
One  of  the  theory  problem  is  a  surface  energy  estimation  uncertainty.  The  energy  of  new  phase 
formation  of  critical  embryo  in  the  classical  theory  is  a  third  part  of  the  total  surface  energy  of 
critical  embryos.  However,  application  of  microscopic  surface  tension  for  critical  embryo  is 
doubtful,  because  of  too  small  associates  which  have  significant  fluctuation  even  in 
thermodynamic  equilibrium.  Moreover,  the  sense  of  surface  energy  is  impossible  to  understand. 
We  can  say  only  about  excess  of  embryo's  energy  in  comparison  with  the  same  number  of 
molecules  of  a  bulk  condensed  phase. 

The  present  work  shows  that  excess  of  embryo’s  energy  0  (or  surface  energy)  may  be 
received  from  experimental  dependencies  of  critical  vapor  activity  a  (or  supersaturation)  on 
temperature  T,  when  nucleation  rate  J.  It  could  be  shown  that 

f  dlna' 


0  =  -n  kT 


K 


err 


(i) 


where  n  is  the  number  of  molecules  in  critical  embryo,  k  is  Boltzmann  constant. 

This  result  may  be  obtained  using  first  and  second  nucleation  theorems  [8]  and  the  criterion 
of  the  right  description  of  nucleation  rate  experiments,  following  from  the  partial  derivative 
theory  for  function  of  two  variables  such  as: 

\  f  at  \ 

~-l  (2) 

On  base  of  Eqs.(l-2)  the  values  of  surface  energy  of  critical  embryos  was  experimentally 
determined.  We  used  experimental  results  of  glycerin  vapor  nucleation  rates  in  atmosphere  of 
helium  and  argon  in  the  vicinity  of  glycerin  melting  temperature  and  experimental  results  for 
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binary  system  of  glicerin-SF6  nucleation  near  the  critical  temperature  of  this  system.  Obtained 
experimental  results  were  compared  with  Fisher's  drop  model,  where  surface  energy  is 

®droP  =4nar1 .. 

The  influence  of  gas-carrier  pressure,  melting  point  of  condensate  and  critical  temperature 
of  binary  system  on  the  values  of  surface  energy  was  established. 

The  reasons  of  the  droplet  model  and  the  experimental  surface  energy  deflection  are 
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discussed. 
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EXPERIMENTAL  INVESTIGATION  OF  HEAT  TRANSFER  IN  REGULAR  FLOW 

OF  MONODISPERSE  DROPS 

ANKUDINOV  V.  B. ,  KLYONOV  M.  6. ,  MARUHIN  U.  A. ,  060R0DNIK0V  V.  P. 

Moscow  Power  Engineering  Institute  (  Technical  University) . 

( First  received  27  March  1998;  accepted  for  presentation  during  IAS-4) 

The  importance  of  investigation  of  heat  transfer  in  the  flows  of  monodisperse  drops  is 
connected  with  development  of  untraditional  monogranulation  technique.  This  technique  is 
based  on  phenomena  of  forced  capillary  breakup  of  liquid  jet  [1],  One  needs  to  optimize  cooling 
rate  of  drops  in  the  process  of  producing  of  monodisperse  spherical  granules  [2].  It’s  difficult  to 
solve  this  problem  because  of  absence  of  methods  of  heat  transfer  coefficient  calculation.  So  , 
it’s  necessary  to  obtain  experimental  data  on  heat  transfer  from  the  flows  of  monodisperse 
drops. 

For  this  purpose  experimental  unit  was  designed,  which  make  it  possible  to  investigate  heat 
transfer  from  regular  flow  of  monodispers  drops  in  a  wide  range  of  working  parameters. 

Vacuum  oil  is  used  in  it  as  a  working  liquid.  The  unit  is  provided  with  two  types  of 
generators.  This  allowes  one  to  produce  both  the  hollow  and  ordinary  drops  with  diameter 
range  50  -  3000  mkm. 

For  keeping  temperature  of  oil  in  the  generator  constant  the  termostabilization  system  on 
the  base  of  highly  precise  temperature  regulator  was  designed.  This  system  provides  constant 
temperature  with  deviation  no  more  than  0.  1  K. 

A  thermocouple  detector  for  measurements  of  drops  temperature  in  the  flow  was  designed. 
In  it  the  flow  of  monodisperse  drops  has  transformed  in  a  continues  flow  and  than  the  oil 
temperature  has  measured.  The  temperatures  is  measured  by  copper-  constantan 
thermocouples.  The  heat  transfer  coefficient  is  determined  from  heat  balance  equation  for  drop. 

Designed  investigation  method  allowes  one  to  determine  heat  transfer  coefficient  with  the 
error  no  more  than  20%.  The  experimental  data  obtained  allowes  one  to  analyze  heat  transfer 

Copyright  1998  ©by  Aerosol  Technology  Ltd.  Phone/Fax:  4-7(095)1474361  EMAIL:  belov@tehno.mmtel.msk.su 


OiuiaTy  mojkho  nepeBecra  ot  npeanpHATna  no  6e3HanH<iHOMy  pacqeTy  hjih  ot  ce6n  jih^ho  nepe3  C6ep6aHK  ( mato/ce 

ofyopswiemcsi,  kcik  KOMMyncuibHuu  marnenc ) . 


too  Aapo30Jib  TexHOJiorHfl  t/4>:  1474361  hhh  7714095748  oKno  26121540  okohx  95120 
p/c  40,702'810'600'010'000,820  B  oao  ab  FIpoMpaaTex6aHK  MocKBa  k/c  30'101’810'000'000'000’366 

BHK  044525366 


CneT  15  ot _  1998 


HaHMeHOBaHHe 

TOBapa 

E  a. 

H3M. 

Kojih- 

HeeTBO 

IJeHa 

py6. 

CyM 

Ma 

py6. 

Ct3B 

Ka 

HflC 

CyMMa 

HflC, 

py6 

Bcero  c 
HflC,py6. 

OprB3Hoc  3a  ynacrne  b 
CHMno3HVMe  IAS-4,  6-9  hiojih 
1998  r. 

B3HOC 

1 

250 

250 

20 

% 

50 

300 

iCneT  16  _ ot _ 1998 


HaHMeHOBaHHe 

TOBapa 

Ea. 

H3M. 

Kojih- 

HeCTBO 

IJeHa 

py6. 

CyMMa 

py6. 

CTaBK 

a 

H/IC 

CyMM 

a 

H^C, 

py6 

Bcero  c 
H^C,py6. 

OprB3Hoc  3a  ynacTHe  b 
CHMno3HVMe  IAS-4  Ha  1  aeHb 

B3HOC  1 

1 

50 

50 

20% 

10 

60 

Chct  17 


OT 


1998 


HaHMeHOBaHHe 

TOBapa 

Ea. 

H3M. 

Kojih- 

necTBo 

HeHa 

py6. 

Cvmm 

a 

py6. 

CTaB 

Ka 

HA 

c 

CyMMa 
HAC,  py6 

Bcero  c 
HAC,py6. 

OnaaTa  nv6jiHKaqHH  b  Te3Hcax 
IAS-4 

1  dp. 

A4 

4 

5 

20 

20% 

4 

24 

6ojiee  jtbvx  Te3HC0B  AOKJiaAOB) 


PfymMmeM  loac  ongtfmhknw)  feh any  kJdamnx  jiaSjiafjomok  8  o/cgfrm: 

BI8P03GAM. 


Page  No  177 

AEROSOLS  1 998  vol  4a  No.  8 

from  monodisperse  drop  flow. 
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DMS  OXIDATION  IN  A  NON-REMOTE  LOCATION 
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The  role  of  biogenic  sulfur  (S)  emissions  in  the  chemistry  of  the  marine  boundary  layer  is 
important  because  of  the  potential  climate  feedback  mechanism  of  aerosol  sulfate  formation. 
Most  previous  studies,  both  experimental  and  numerical,  have  focused  on  the  remote  marine 
boundary  layer  where  the  hydroxyl  ,  radical  addition  or  abstraction  reactions  are  the  most 
important  pathways  for  dimethyl  sulfide  (DMS)  oxidation.  However,  it  has  also  been  suggested 
that  the  nitrate  oxidation  pathway  is  important  in  less  remote  locations  (Yvon  et  al.,  1996). 

We  examine  spatial  aspects  of  the  relative  importance  of  DMS  oxidation  pathways  and 
discuss  the  implications  for  the  relative  abundance  of  various  DMS  oxidation  products  in 
coastal  locations.  An  amended  version  of  the  DMS  mechanism  of  Hertel  et  al.  (1994)  has  been 
implemented  in  the  Inorganic  and  Secondary  Organic  PARTicle  model  (ISOPART)  (Pryor  and 
Barthelmie,  1998),  a  lagrangian  model  in  which  gas  and  aerosol  chemistry  are  fully  coupled. 
Evaluation  of  this  mechanism  in  the  remote  marine  atmosphere  suggested  that  it  is  conservative 
A  in  its  conversion  of  DMS  to  sulfur  dioxide  and  non-sea  salt  sulfate  but  produces  relatively  large 
concentrations  of  methyl  sulfonic  acid  (MSA)  and  methane  sulfinic  acid  (MSEA)  (Capaldo  and 
Pandis,  1997). 

In  this  application  to  the  Lower  Fraser  Valley  (southwestern  British  Columbia/northwestem 
Washington  State),  comparatively  high  concentrations  of  N  compounds  means  that  abstraction 
by  the  nitrate  radical  is  the  dominant  oxidation  pathway,  except  where  trajectories  originate 
and  terminate  over  the  ocean.  During  the  simulation  period  the  inclusion  of  DMS  emissions 
and  chemistry  increases  sulfur  dioxide  concentrations  in  the  domain  by  up  to  28%  and  sulfate 
concentrations  by  up  to  10%.  Further  results  will  be  presented  showing  the  spatial  variability  of 
DMS  chemistry  in  response  to  meteorology  and  emissions  patterns,  and  the  contribution  of 
:  biogenic  S  emissions  to  secondary  aerosol  concentrations. 
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THE  ROLE  OF  AEROSOLS  IN  DRY  DEPOSITION  TO  COASTAL  WATERS 
PRYOR  S.CJ,  BARTHELMIER.J.  6EERAAERT  L.L.S.2, 

ELLERMANN  T. 3,  PERRY  K.D.4 

1  Climate  and  Meteorology  Program,  Jndiana  University,  Bloomington,  JN  77/05,  USA. 

2  Reftt.  of  Wind  Energy  and  Atmosftkeric  Physics,  Pise  National  /laboratory,  RN . 

3  Refit.  of  Atmosftkeric  Environment,  National  Environmental  Research  Institute,  RN. 

4  Crocker  Nuclear  Laboratory ,  University  of  California  at  Raids,  CA,  USA. 

( First  received  27  February  1998;  accepted  for  presentation  during  IAS-4) 

Model  calculations  of  N  deposition  to  seas  around  Denmark  indicate  that  roughly  1/3  of 
total  N  enters  via  atmospheric  pathways  and  3/5  of  the  total  atmospheric  deposition  derives 
from  aerosol  matter  (Hertel,  1995).  Measurement  and  modeling  of  aerosol  dry  deposition  is 
confounded  by  the  myriad  of  processes  which  determine  the  deposition  velocity.  However,  it  is 
known  that  aerosol  diameter  is  critical  and  it  has  been  suggested  that  hygroscopic  growth  close 
to  the  surface  plays  an  important  role  in  determining  deposition  fluxes  (Slinn  and  Slinn,  1980). 
Aerosols  also  play  a  key  role  in  determining  the  gaseous  flux  due  to  heterogeneous  chemistry 
on  aerosol  surfaces  (particularly  reaction  of  HN03  with  NaCl  to  yield  aerosol  NaNO3  and 
HC1  vapor). 

Herein,  we  examine  the  role  of  aerosols  in  dry  deposition  processes  using  size  segregated 
and  chemically  speciated  aerosol  measurements  collected  during  April  and  May  of  1997  on  the 
Swedish  Island  of  Ostergarnsholm  in  the  western  Baltic  under  the  Air-Sea  Exchange  Process 
Study  (ASEPS).  Aerosol  size  distributions  (Dp:  0.5  -  >  20  pm)  were  measured  continuously 
using  a  TSI  aerodynamic  particle  sizer.  Size  resolved  aerosol  measurements  for  chemical 
analysis  were  undertaken  using  a  10  stage  Micro-Orifice  Uniform  Deposit  Impactor  (MOUDI) 
(Size  segregated  Dp:  0.056  -  18  pm)  and  a  3  stage  Davis  Rotating  Universal-size-cut 
Monitoring  (DRUM)  impactor  (Size  segregated  D,:  0.069  -  2.5  pm).  Aluminum  foil  substrates 
(47  mm)  coated  with  silicon  spray  were  used  in  the  MOUDI  to  facilitate  analysis  for  N  species 
(Zhuang  and  Huebert,  1996).  The  sampling  period  was  24  hours  in  duration  except  during 
periods  of  extreme  weather  when  filters  were  exposed  for  48  hour  periods.  The  filters  were 
analyzed  by  ion  chromatography  for  NO-,  S042-,  C1-,  Na+,  NF4+,  Ca2+,  K+,  Mg2+  and  MSA 
(methane  sulfonic  acid)  using  a  solution  of  oxalic  acid.  A  greased  mylar  impaction  substrate 
was  used  for  the  DRUM  impactor  and  was  analyzed  for  Na  through  U  using  PIXE  analysis  to 
provide  6  hour  average  concentrations.  In  addition  to  the  two  impactors,  filter  samplers  were 
also  used  to  give  bulk  composition  data  for  N03-,  S042-,  C1-,  Na+  and  NF4+. 

The  implication  of  these  data  is  that  NH4+  is  principally  present  at  (NH4)2S04/NH4HS04 
in  the  fine  faction  of  the  aerosol,  while  significant  amounts  of  N03-  are  associated  with  larger 
aerosols.  These  data  will  be  used  with  algorithms  from  Slinn  and  Slinn  (1980)  to  estimate  dry 
deposition  of  N-compounds  based  on  the  24  hour  average  aerosol  data.  Note:  It  is 
acknowledged  that  the  temporal  resolution  for  the  aerosol  data  is  not  ideal  for  this  purpose, 
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data  are  to  be  collected  on  a  shorter  time  scale  during  the  summer  of  1998  in  order  to  facilitate 
this  analysis.  Our  investigations  shows  the  molar  ratio  of  Na+  to  Cl-  (by  aerosol  diameter  and 
sampling  day)  and  shows  that  during  the  first  portion  of  the  study,  when  the  meteorological 
conditions  were  dominated  by  cyclone  passages  and  measured  HNO3  concentrations  were  low, 
the  molar  ratios  on  the  stages  with  large  sea  spray  contributions  were  close  to  1.  Later  in  the 
sampling  period  when  ridging  dominated  the  meteorological  conditions  and  observed  HN03 
concentrations  increased,  the  molar  ratio  on  stages  2-6  increased  providing  some  evidence  for 
volatization  of  HC1  vapor  from  sea  salt  aerosols  (note  this  is  also  the  period  of  highest  aerosol 
NO3-).  These  findings  and  other  analyses  related  to  calculation  of  N  deposition  will  be 
discussed  along  with  issues  relating  to  measurement  considerations. 
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( First  received  03  April  1998;  accepted  for  presentation  during  IAS-4) 

Changes  of  physical  properties  of  amorphous  alloys  (AMA),  under  the  influence  of  external 
parameters  (temperature,  magnetic  field,  mechanical  strain)  have  been  the  subject  of  a  great 
number  of  papers  published  up  to  now  [1,2,3].  The  correlation  between  thermal,  kinetic, 
electrical  and  magnetic  effects  during  the  crystallization  process  in  non-isotherm al  and 
isothermal  conditions  have  been  investigated  for  different  amorphous  alloys  based  on  iron.  In 
this  paper  the  kinetics  of  the  change  of  free  volume  of  the  Fe89.8Nii.5Si5.2B3Co.5  amorphous 
alloy  in  temperature  regions  about  100°  lower  than  the  crystallization  temperature  was 
determined  using  the  DSC  method  [1],  Measurements  were  performed  of  linear  expansion  of  the 
amorphous  ribbon  in  isothermal  conditions  at  temperatures:  ti=370,  t2=400  and  t3=450°C. 

In  these  temperature  regions  the  structural  relaxation  process  takes  place,  decreasing  the 
concentration  of  frozen  defects  of  the  vacancy  type  to  a  size  characteristic  for  the  metastable 
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state  at  the  given  temperature.  This  process  leads  to  a  redistribution  of  atoms  at  shorter 
distances  compared  to  the  selected  ones.  So,  this  is  an  activating  process  and  it  occurs 
significantly  faster  at  the  temperature  close  to  the  glassification  temperature.. 

The  rate  at  which  the  unstable  amorphous  structure  approaches  the  metastable  structure  at 

a  certain  temperature  T<Tg,  is  proportional  to  the  degree  of  instability. 

If  the  difference  V-Vo  determines  the  degree  of  instability,  where  V  and  Vo  are  values  of  the 
free  volume  for  the  amorphous  and  metastable  state  at  the  temperature  T,  respectively,  then: 

V  ^  1 

Lo)  =  -l(V-  v0)  (i) 

T 


where  x  is  the  relaxation  time,  which  characterizes  defect  mobility,  whose  diffusion  movement 
determines  how  the  amorphous  alloy  approaches  the  metastable  state. 

So, 


V(t)-V0 

— — - -  =  exp 

1 

(2) 

V(0)-V0 

V(O~V0=A  expQ-j 

(3) 

(E) 

(4) 

T=T°exAk t) 

Exchanging  relation  (4)  in  (3)  and  a  double  logarithm  gives  the  dependence: 

ln[ln(F  = 


where  E  is  the  activation  energy. 

The  experimentally  obtained  dependence  ln[In(V(t)-Vo)]  on  T'1  is  linear,  and  the  activation 
energy  was  determined  as  E=90  kJ/mol  from  the  tangent  of  the  slope.  The  value  obtained  is 
approximately  two  times  higher  than  the  activation  energy  of  diffusion  for  the  amorphous  alloy 
Fe8oB20  investigated  in  [4].  However,  though  both  alloys  are  based  on  iron  their  composition  is 
essentially  different.  Values  of  the  process  rate  constant  were  determined  at  the  temperatures  of 
370,  400  and  420°C. 

References 

1.  A.  M.  Marinic,  N.  S.  Mitrovic,  Sci.  Sintering  28  (1996),  189 

2.  A.  M.  Marinic,  M.  M.  Ristic,  Sci.  Sintering  28  (1996),  182 

3.  A.  M.  Marinic,  at  all  J.  Serb.  Chem.  Soc.  62(8)  (1997),  643 

4.  Diffusion  and  defect  data  -  Switzerland  ate.  -  25  (1981),  191 


Copyright  1998  ©by  Aerosol  Technology  Ltd.  Phone/Fax:  +7(095)1474361  EMAIL:  belov@tehno.mmtel.msk.su 


Page  No  181 

AEROSOLS  1 998  vol  4a  No.  8 

1390 . 

yflK  541.18 

EXPERIMENTAL  STUDY  OF  ULTRA-FINE  MGO  PARTICLES  DURING  THEIR 
CONDENSATION  GROWTH  NEAR  THE  BURNING  MAGNESIUM  PARTICLE 

ALTMAN  I.S.,  SHQSHIN  YU.L. 

Institute  of  Combustion,  Odessa  State  University,  Odessa,  Ukraine 
(First  received  01  April  1 998;  accepted  for  presentation  during  IAS-4) 

The  nanooxides  synthesis  during  combustion  causes  interest  for  study  of  condensation 
processes,  which  are  accompanying  the  gas-  and  vapor-phase  metal  combustion.  The 
satisfactory  experimental  information  about  condensation  growth  of  nanooxides  during 
combustion  does  not  exist  at  present.  It  is  known  in  dust  flames  the  metal  particles  may  bum 
individually.  That's  why,  possibly,  condensation  in  burning  metal  dust  takes  place  as  if  it  was 
during  combustion  of  single  metal  particle. 

In  this  work  the  method  of  study  of  ultra-fine  condensed  products  during  combustion  of 
single  metal  particle  is  proposed.  The  method  is  based  on  the  synchronous  two-dimensional 
laser  scanning  of  the  region  near  the  burning  particle  and  one-dimensional  scanning  of 
radiation  emitted  by  system.  The  method  allows  to  obtain  information  about  local  extinction 
caused  of  ultra-fine  products  of  combustion  and  about  of  nanooxides  emission  characteristics. 
The  method  is  used  for  study  of  properties  MgO  ultra-fine  particles  forming  during  combustion 
of  magnesium  particle  with  radius  r  -  1  nm. 

It  is  shown  that  the  creating  of  ultra-fine  oxides  take  place  only  in  thin  zone  with  width  - 
100  pm  on  distance  -  r  from  the  magnesium  particle  surface.  The  upper  experimental  estimation 
for  time  of  the  MgO  particles  condensation  growth  is  obtained.  The  conclusion  is  done:  there 
are  growing  and  ungrowing  MgO  particles  in  condensation  zone;  radiation  is  emitted  by 
growing  ultra-fine  particles  only.  The  optical  characteristics  of  growing  MgO  particles  are 
essentially  nonequilibrium.  The  experimentally  estimated  time  of  their  relaxation  to  equilibrium 
value  is  about  5  ms. 

The  obtained  results  can  materially  change  the  existing  conception  of  the  processes  of  the 
particles  condensation  growth  from  the  gas. 

This  work  was  sponsored  by  the  Ukraine  Ministry  of  Education  and  partially  by  INTAS 
(grant  96-2334). 
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( First  received  02  April  1998;  accepted  for  presentation  during  IAS-4 ) 

In  practically  unventilated  enclosed  spaces,  the  estimation  of  the  concentration  of  a 
microbial  aerosol  and  its  space-and  time  distribution,  as  well  as  the  prediction  of  the  pulse  of 
the  concentration  (dose)  of  microbial  bodies  getting  into  human  body  or  on  various  surfaces  is 
a  complicated  methodological  task. 

The  current  experimental  contact  methods  of  estimating  the  concentration  of  the  microbial 
aerosol  based  on  impacting  of  particles,  as  a  rule,  introduce  additional  turbulence  into  the 
studied  medium  and  have  a  great  error  of  measurements  of  the  order  50%.  Application  of  non- 
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contact  methods  of  study  (i.e.  optical,  laser,  electric  induction  etc.)  are  based  on  the  dependence 
of  the  parameters  of  the  utilized  physical  field  energy  on  the  concentration  of  particles  requires 
the  development  of  a  special  procedure  that  will  provide  the  estimation  of  non-st ationary 
quantitative  characteristics  of  the  microbial  aerosol  in  space  and  time  coordinates  with  high 
precision  and  confidence. 

Theoretical  investigations  of  the  estimation  of  aerosol  concentration,  concentration  pulse, 
and  particles  sedimentation  density  include  deterministic  and  stochastic  mathematical  models 
which  have  a  good  correlation  with  the  experimental  data  of  the  distribution  of  aerosol  in  an 
open  half-space.  In  this  case,  during  calculations,  a  model  of  a  point  pulse  source  of  aerosol  is 
used,  and  the  equation  of  turbulent  diffusion  is  solved  with  the  help  of  the  given  conditions  at 
the  beginning  and  end.  The  probabilistic  method  is  based  on  spatial  distribution  of  particles 
which  is  generally  assumed  to  be  Gaussian  by  three  spatial  coordinates. 

As  applied  to  unventilated  enclosed  spaces,  the  deterministic  approach  has  a  number  of 
drawbacks  because  no  exact  solution  of  the  equation  of  turbulent  diffusion  has  been  found, 
while  possible  corresponding  estimates  of  the  parameters  by  means  of  a  simplified  approach,  for 
example,  substitution  of  the  room  boundaries  for  aerosol  sources  or  run-off  are  highly 
approximate  which  leads  to  great  errors.  Besides,  it  is  practically  impossible  to  interpret  the 
obtained  estimates  because  the  quantitative  parameters  of  the  internal  sources  and  their  spatial 
and  time  characteristics  alter  inadvertently  which  is  not  considered  in  this  approach.  The 
impact  of  casual  values  of  the  quantitative  parameters  of  the  sources  requires  additional 
procedures  of  averaging  the  estimates  with  the  corresponding  laws  of  distribution. 

When  estimating  the  parameters  of  aerosol,  the  application  of  the  probabilistic  approach  is 
determined  by  a  possibility  of  justified  adoption  of  the  laws  of  spatial  and  time  distribution  of 
particles  in  the  room.  From  physical  point  of  view,  under  such  conditions  probabilistic  and 
statistical  description  of  the  distribution  of  aerosol  is  more  justified.  It  should  be  assumed  that 
in  the  absence  of  regulated  air  flows  in  unventilated  space  of  the  room,  the  probability  of 
finding  aerosol  particles  in  any  region  depends  only  on  the  volume  of  this  region,  but  not  on  its 
form  and  position  in  space,  whereas  the  number  of  particles  present  in  non-overlapping  areas  is 
an  independent  random  value.  In  this  case,  the  distribution  of  aerosol  particles  present  in  a 
particular  area  can  be  described  by  the  law  of  Poisson. 

Application  of  the  law  of  Poisson  to  estimate  the  concentration,  concentration  pulse,  and 
microbial  bodies  sedimentation  density  requires  the  knowledge  of  the  mean  concentration  of 
microbial  aerosol  in  this  room.  Low  precision  of  the  experimental  estimates  of  this  parameter 
actuates  the  development  of  probabilistic  mathematical  models  to  relate  the  mean 
concentration  of  aerosol  to  the  main  factors  in  the  room  (the  number  of  sources  and  their 
capacity,  room  volume  and  age,  viability  of  microorganisms,  etc.)  which  affect  a  given  value. 
For  this  purpose,  the  application  of  the  methods  of  multivariate  statistical  analysis,  i.e. 
regression  analvsis  and  the  analysis  of  variance,  the  method  of  main  components,  etc.  is 
suggested. 

Along  with  the  prediction  of  the  concentration  pulse  on  the  basis  of  the  distribution  of 
Poisson  the  actual  problem  of  visualizing  the  spatial  distribution  of  aerosol  in  real  time  is 
pressing.  This  necessitates  the  study  of  spatial  and  time  interval  of  the  correlation  of  aerosol 
concentration  with  subsequent  application  of  these  data  for  the  development  of  the  system  of 
microbiological  monitoring  the  air  in  the  rooms  of  various  designation. 

Experimental  studies  of  the  concentrations  of  microbial  aerosols  have  been  performed,  real 
ranges  of  concentrations  and  dispersion  composition  of  particular  species  of  microorganisms 
most  often  encountered  in  practically  unventilated  enclosed  spaces  have  been  shown.  Data  on 
concentrations  at  various  values  of  factors  affecting  the  variability  of  quantitative 
characteristics  of  microbial  aerosols  have  been  obtained.  On  the  basis  of  experimental  data,  the 
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estimates  of  concentration  pulse,  of  the  density  of  sedimentation  of  microorganisms  onto 
surface  have  been  presented,  as  well  as  predictive  probabilistic  models  to  evaluate  the  value  of 
the  aerogemic  mechanism  of  dissemination  of  opportunistic  microbes  under  specific  conditions 
have  been  designed. 
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IN  AEROSOL. 
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Institute  for  Energy  Problems  of  Chemical  Physics,  Russian  Academy  of  Sciences  Ceninskii  firosft,  38,  b  2, 
Moscow,  Russia.  Rax.:  (095)7378258,  E mail:  nnglu@ chfth xas xu 
( First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

Viability  of  airborne  and  lyofilized  microorganisms  bears  on  the  search  of  methods  for  men, 
animals  and  plants  airborne  infections  control  and,  on  the  other  hand,  deals  with  stability, 
survival  and  storing  of  bacterial  cells  being  used  for  lyofilized  vaccines  for  men,  animals  and 
plants  immunisation.  Lipids  are  known  as  a  most  labile  cell  structure.  Taking  into  account  the 
role  of  lipids  in  the  activity  of  eucariotic  and  procaryotic  cells,  we  assumed  that  composition 
and  physicochemical  parameters  of  cell  lipids  could  play  an  important  role  in  bacterial  capacity 
for  survival  in  the  air  . 

We  have  found  that  cell  viability  in  aerosol  correlate  with  cyclopropane  acids  contents 
increase,  with  palmitic  acid  via  palmitolic  acid  ratio,  and  might  be  described  with  the  following 
equations:  InB  =  -6,31+2,251n((17:0+(19:0)  -  for  cyclopropane  acids  with  correlation  coefficient 
0,81;  and  InB  =  -3,95+3,371n(16:0)/(16:l(7)  -  for  palmitic  acid  via  palmitolic  acid  ratio  with 
correlation  coefficient  0,86,  where  B  is  cell  viability  in  aerosol. 

Lipid  composition  to  a  large  extent  is  conditioned  with  lipid  physicochemical 
characteristics,i.e.,  antioxidant  properties,  lipid  viscosity,  oxidizing  capacity  of  lipids. 

We  have  disclosed  that  cell  lipids  exhibit  antioxidant  activity  (AO A)  and  AOA  of  lipids  got 
from  various  E.Coli  strains  vary  in  the  limits  differing  in  1,5-2  times.  Chemiluminescence 
method  enabling  to  detect  antioxidant  (AO)  contents  and  antiradical  activity  (ARA)  in  cell 
lipids  was  used  to  confirm  antioxidants'  presence  in  E.Coli  lipids.  Antioxidants  of  E.Coli  lipids 
appeared  to  vary  in  contents  and  ARA. 

ARA  of  E.Coli  cell  lipids  was  (3.9-4.6)(105  l/mol(s  and  in  the  order  of  magnitude  appeared 
to  be  close  to  ARA  value  of  the  wellknown  natural  antioxidant-  (-tocopherol.  Acting  quotient 
of  antioxidants  in  E.Coli  cell  lipids  was  0.10-0.16%,  lipids  from  aerosolresistant  bacterial 
straines  having  higher  AO  contents,  ARA  and  AOA  values  than  lipids  from  other  strains. 

We  have  revealed  that  cell  lipids  of  various  E.Coli  strains  differed  in  lipid  peroxidation 
(LPO)  products  concentration,  minimum  LPO  products  being  detected  in  aerosol  resistant 
strains. 

We  determined  oxidizing  capacity  of  lipids  and  calculated  the  ratio  of  easy-  and  hardly- 
oxidizable  lipid  fractions  (cardiolipin:phosphatidylcholine). 

Lipid  oxidizability  was  estimated  from  the  data  about  fatty  acids  composition, 
chemiluminescent  curves  and  double  bonds  number  per  one  carbon  atom  in  fatty  acid  chain. 
Lipids  from  tested  bacterial  strains  appeared  to  differ  in  double  bonds  numbers  and  the 
minimum  values  were  found  in  aerosolresistant  E.Coli  strains. 

The  existence  of  the  LPO  regulating  system  enables  to  change  physicochemical  parameters 
of  cell  lipids  in  a  specified  mode  and  to  affect  E.Coli  cells  survival.  Synthetic  antioxidants  are 
the  agents  modifying  lipid  AOA.  Introduction  of  antioxidants  (Fenozans  and  Ionol)  in  the 
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E.Coli  incubating  medium  increased  cell  survival.  Fenozan-1  increased  cell  survival  1.5times, 
Fenozan-22  -  1.8  times,  Ionol  -  2.1  times  that  of  untreated  samples. 

Thus  we  have  proved  that  physicochemical  parametres  of  lipids  of  various  E.Coli  strains 
correlated  with  their  capacity  for  survival  in  the  air,  i.e. liability  of  the  airborne  bacteria  in  each 
group  of  strains  was  proportional  to  lipids  AOA  and  inversely  proportional  to  oxidation 
products  contents.  Inverse  correlation  between  viability  and  double  bonds  number  in  E.Coli  cell 
lipids  was  common  for  all  strains  tested.  Introduction  of  antioxidants  in  the  grows  medium 
changed  the  viability  of  airborne  E.Coli  cells.  Our  data  demonstrate  the  opportunity  to  modify 
the  viability  of  airborne  bacteria  with  control  on  physicochemical  parametres  of  cell  lipids. 
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ENVIRONMENTAL  DAMAGE  OF  FLY  ASH  FROM  THERMOELECTRIC  POWER 
STATIONS  FOR  THE  LIVING  ORGANISMS  -  MODELLING  WITH 
ULTRADISPERSED  METAL  POWDERS 

6  LUSH  CHEN  KO  N.N.,  BOGOSLOVSKAYA  O.A.,  OLKHOVSKAYA  I.P. 
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(First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

As  statistic  data  show,  hundreds  thousands  tons  of  industrial  fly  ash  and  aerosols  pollute 
the  atmosphere.  Industrial  fly  ash  contains  a  great  variety  of  inorganic  compounds,  including 
such  elements  as  Mn,  Cr,  Cu,*Ni,  Pb,  Hg,  Cd,  V  etc.,  effecting  negatively  on  the  people  health. 

The  data  of  laboratory  studies  form  the  base  for  the  correct  estimation  of  heavy  metals 
damage  for  the  human  being.  So  our  colleges  from  the  Rostov  University  tested  ecological 
situation  in  the  vicinity  of  the  Novocherkassk's  coal  power  station  (Rostov-on-Don)  and 
showed  that  the  zone  of*  extreme  metal  content  in  the  atmosphere  sediments  was  within  3  km 
area  from  the  station,  Sb,  Cs,  Ni,  Co,  Cd,  Hf,  La  concentrations  exceeding  the  fone  contents  by 
10-20  ,  Sr,  Mo,  Eu,  U  -  by  5-8  fold.  Biogeochemical  analysis  had  shown  that  the  Ti,  V,  Cr 
concentrations  in  plants  in  60-280  times  exceeded  fone  values,  and  Ni,  Cu,  B  contents  were  3-8 
times  larger  than  fone.  Copper  contents  in  wheat  grown  as  far  as  5  km  distance  from  the 
powers  station  in  1,5  times  exceeded  the  safe  level.  Ti,  V,  Cr,  Ni,  Zr,  Ba  contents  in  grain  were 
4-60  times  larger  than  mean  fone  values.  We  have  studied  dispersivity,  chemical  composition 
and  solubility  of  fly  ash  samples.  Particles  with  size  0-5  micron  appeared  to  present  41%  of  total 
amount.  Particles  of  fly  ash  consisted  from  Si02,  AI2O3,  FeiGs  andirace  elements  Pb,  Zn,  Cu, 
Mn,  Cr,  Ni,  Cd  etc.  Washout  analysis  with  different  solvents  (2N  HC1  or  ammonia-acetate 
buffer,  200C,  7  days  incubation)  showed  the  following  sequence  of  elements  contents  in  the 
rinsing  fluids:  Fe  (83%)>Cr>Ti>Ni>Mn>Pb>Zn>Cu=Co.  The  fly  ash  toxicity  was  similar  to 
iron  ultradispersed  powder  (UDP)  toxicity.  We  suggest  UDP  metals  for  modelling  of  ecological 
effects  of  environmental  pollution  with  fly  ash  of  thermoelectric  power  station  wastes.  The 
specialties  of  UDP's  administrated  in  the  organism  are:  1)  a  prolonged  action  on  the  biological 
targets  due  to  a  gradual  dissolution  in  biofluides  and  2)  a  great  variety  of  ionic  forms  of  metals 
as  well  as  metal  complexes  with  biochelators.  The  size  of  metal  UDP  particles  are  similar  to  fly 
ash  particles.  So  the  use  of  UDP  metals  allows  us  to  estimate  the  contribution  of  individual 
components  of  fly  ash  to  total  biological  effect.  We  studied  the  action  of  fly  ash  components 
on  the  growth  of  inoculated  melanoma  B-16.  Zn(100mg/kg),  Ag(10mg/kg),  Al(10mg/kg), 
Cu(10mg/kg)  appeared  to  stimulate  tumor  growth  up  to  35%  in  comparison  with  untreated 
tumor  mice.  Zn  (5  mg/kg),  Cu  (0,1  mg/kg),  Fe  (2  mg/kg)  did  not  affect  melanoma  B-16  growth. 
We  have  studied  the  effect  of  UDP  metals  on  the  life  timeof  AKdR-mni-ce-a -model  of 
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spontaneous  carcinogenesis.  The  total  doses  were  close  to  the  greatest  tolerance  doses.  It  was 
found  that  Cu  and  Zn  UDP  administration  reduced  animal's  life  up  to  two  times.  Radioactive 
aerosols  are  known  to  include  a  non-radio  active  components  such  as  Fe.  The  contribution  of  a 
non-radioactive  constituents  was  studied  in  experiments  with  simultaneous  action  of 
radioactivity  and  Fe  UDP.  It  was  found  that  a  combined  effect  of  Fe  UDP  in  doses  (0, 5-1,0) 
mg/kg  and  fractionated  irradiation  (IGr  and  2Gr,  total  dose  8Gr)  decreased  the  lifetime  of  the 
irradiated  mice  by  1,5-2  fold.  The  investigation  of  total  effect  of  iron  UDP  and  fractionated 
irradiation  of  mice  showed  that  essential  changes  took  place  in  the  system  of  cyclic  nucleotides: 
in  thymus  (a  radiosensitive  organ)  c-AMP  contents  decreased  in  two  times,  in  liver  (a 
radioresist ent  organ)  c-AMP  changes  were  less  pronounced. 
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( First  received  06  April  1998;  accepted  for  presentation  during  IAS-4) 

In  the  report  are  described  the  behavior  basis  of  formed  surface  coats  produced  by  means 
of  the  Low-Temperature  Gas  Dynamic  Method  (LTGDM)  developed  in  Moscow  Aviation 
Institute  (MAI).  It  is  shown  that  particle  kinetic  energy  level  plays  main  role  in  process  of 
substrate  coating  formation.  The  required  value  of  particle  kinetic  energy  is  depended  on  the 
coating  type  and  itsprognozing  properties. 

Particles  kinetic  energy  detrmines  the  level  of  plastic  deformation  of  the  particle  and  the 
substrate.  During  the  collision  between  the  high-velocity  particle  and  the  substrate  there  is 
generated  in  the  volume  of  interaction  zone  the  train  of  shock  waves  which  causes  a  number  of 
the  physical-chemical  transformations,  for  example,  an  extremal  rize  of  pressure  and 
temperature  level  in  the  collision  zone,  quick-flowed  processes  of  heat-,  mass-exchange, 
deformation  hardening  processes,  etc.  Complex  action  of  the  factors  furthers  more  intensive 
dislocation  density  growth,  that  creates  the  necessary  conditions  to  form  chemical  and 
mechanical  bonds  and  consequently  causes  high  adhesion  and  cohesion  coat  characteristics. 

With  help  of  Arrenius  equation  rising  as  the  mathematical  model  of  the  topo-chemical 
reactions  kinetics  there  was  done  as  analysis  of  possible  processes  of  coat  formation  as 
evaluation  attempt  of  a  main  values  of  pressure  and  temperature  levels  in  contact  area  of 
particle  and  substrate.  It  was  showed  that  under  conditions  of  very  high  collision  pressure  level, 
realizable  in  the  contact  zone  one  can  produce  satisfactory  performance  of  cohesion  and 
adhesion  coat  stmgth  (up  to  65%  of  the  monolitic  material)  even  under  room  temperature  of 
substrate  conditions.  The  performance  will  be  significantly  rise  if  the  substrate  has  a  small 
preliminary  heating. 

In  paricular,  there  is  revealed  by  means  of  metalography  and  X-ray  diffraction  methods  the 
significant  (up  to  twice  and  more)  rise  of  micro-hardness  if  coat  in  comparison  with  the  initial 
material  micro -hardness.  The  micro-hardness  rising  is  stayed  stabil  even  after  prolongated 
annealing  coat  under  temperature  of  recrystallization  of  the  used  materials.  There  is  confirmed 
the  coating  and  transitional  layer  influence  on  the  substrate  material  specmen  static  strength, 
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for  instance,  by  means  of  the  experiment  it  is  discovered  that  the  strength  limit  of  copper 
specimens  with  the  NbC+NiAl  coats  of  thicness  of  60  microns  at  the  temperature  of 
20  K  will  be  rised  up  to  20%.,  the  reology  limit  is  rised  up  to  2,58  times,  the  elastic  module  is 
rised  up  to  57%.  These  characteristics  are  rised  at  the  temperature  of  300  K  up  to  52%,  up  to 
3,69  times,  and  up  to  57%  accordingly. 
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DEPOSITION  ONTO  THE  SURFACES 
NIKITIN  PAL,  ANDREEV  N.  A.,  PROROKOV  S.M.,  5M0UN  A.  6L 

Moscow  Jfidation  Institute,  V,  VolokoLamskoe  Skosse,  725877,  Moscow,  Russia,  fthone  7-095-  758-7950,  fax 
7-095-758-2977  e-mail  atif&tk.  mainet.  msk.  SU. 

( First  received  06  April  1 998;  accepted  for  presentation  during  I  A  S-4) 

This  work  will  describe  the  analysis  of  Low-Temperature  Gasdynamics  Method  (LTGDM) 
developed  in  Moscow  Aviation  Institute  (MAI),  method  physical  content,  the  process, 
accompanying  its  implementation  and  its  potential  capabilities  for  science  and  manufacturing. 

Utilization  of  the  traditional  methods  for  production  of  structural  materials  is  always 
related  to  large  energy  expenditures.  First  of  all  it  is  explained  by  the  low  efficiency  of 
installations  implementing  these  methods.  Due  to  that  during  last  decade  the  so-called  non 
traditional  methods  were  under  development.  Among  them  are  flame  and  gaseous  flame 
metallurgv,  biometallurgy,  chemiometallurgy  etc.  These  methods  have  essential  increased 
efficiency  of  energy  utilization  for  production  of  a  material  mass  unit.  For  example,  utilization 
the  electrical  arc  and  high  frequency  plasma  generators  for  heating  in  metallurgy  allowed  to 
increase  efficiency  up  to  60%.  On  the  basis  of  these  installations  application  the  wide  range  of 
different  technological  operations  were  developed  and  introduced  to  the  industry.  They  allows 
to  sharply  increase  quality  of  products  together  with  decreasing  of  energy  expenditures  and 
production  duration. 

Among  these  technologies  the  special  role  is  played  by  the  gas  dynamic  methods.  For 
example,  the  gas  dynamic  plasma  methods  are  widely  developed.  Namely,  for  the  first  time  in 
the  industrial  metallurgical  practice  the  plasma  technology  allowed  to  solve  the  problem  of 
compatibility  barrier  for  different  metals  and  their  derivatives.  Mobility  and  simplicity  of  this 
technologies  in  combination  with  high  heating  level  of  initial  products  (several  thousand 
degrees)  gave  a  chance  to  create  materials  with  the  principally  new  properties  (inter  metallides, 
metallic  ceramics  etc.).  But  having  mobility  and  simplicity  the  gas  dynamic  plasma  method  has  a 
number  of  disadvantages  related  first  of  all  to  utilization  of  high  temperature  (plasma)  flow. 
Later,  the  method  of  detonation  deposition  of  coating  was  developed.  In  realization  this 
method  is  simpler  and  less  expensive  the  plasma  one.  It  is  based  on  utilization  of  detonation 
process  at  the  instant  burning  (blast)  of  the  flammable  gases  such  as  acetylene,  propane  etc. 
Method  of  detonation  coating  deposition  refers  to  the  class  of  high  temperature  gas  dynamic 
methods.  As  the  plasma  one,  the  detonation  method  utilizes  the  gaseous  products  of  blast  as  the 
gas  carrier  with  addition  of  the  working  medium  :  air,  water  vapor,  nitrogen  etc.  The  obtained 
mixture  together  with  the  powder  portion  are  heated  during  blast  and  are  transported  at  high 
velocity  to  a  position  to  produce  coating. 

Therefore  in  this  method  the  particles  accumulate  two  types  of  energy:  heating  up  to  the 
plastification  temperature  or  even  to  the  temperature  of  melting,  and  kinetic  energy  in  the 
course  of  acceleration  by  the  gas-carrier.  The  both  type  of  energy  play  decisive  role  in  shaping 
of  coating. 
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Together  with  many  advantages  the  detonation  methods  has  the  serious  drawback.  Due  to 
high  temperature  (several  thousand  degrees)  the  gas-carrier  has  strong  chemical  agressivity. 
This  worsens  the  coating  quality  and  requires  special  conditions  for  its  liquidation. 

The  method  of  low-temperature  gas  dynamic  coating  deposition,  developed  at  MAI 
(Russian  patent  N2082823)  is  the  development  of  the  cold  gas  dynamic  method  of 
Novosybirsk’s  Institute  of  Theoretical  and  Application  Mechanics  (USSR  Pat.  N  161878)  and 
is  logical  advancement  of  plasma  and  detonation  methods. 

There  is  developed  a  new  gas  dynamic  method  (LTGDM)  for  synthesizing  of 
multicomponent  materials  with  the  necessary  predicted  properties.  The  method  is  based  on  the 
use  of  supersonic  heterogeneous  (two-phase)  flows  .The  main  idea  of  this  method  is  that  new 
materials  are  synthesized  as  a  result  of  high-speed  (M  >  1)  two-phase  flows  impact  with  a 
barrier  (a  substrate) .  A  composition  of  the  material  is  "taken"  from  a  necessary  (in  order  to  get 
the  necessary  properties)  quantity  of  chemical  elements  or  chemical  elements  compounds 
(metals,  oxides,  carbides,  nitrides  and  others)  as  powders  with  a  dispersity  from  10  up  to  50|j.m. 
A  necessary  spectrum  of  heterogeneous  powders  constituted  in  corresponding  mass  fractions  is 
premixed  in  the  special  gas  dynamical  mixers.  So  the  obtained  mixture  being  in  aweighted  state 
in  gas  flow  accelerates  in  supersonic  nozzle  up  to  a  computed  speed  for  a  given  compound. 
Initial  temperature  of  the  particle  carrier  gas  (stagnation  temperature)  is  so  selected  that  the 
exit  nozzle  particles  speed  would  correspond  to  a  computed  one  but  their  temperature  and 
static  carrier  gas  temperature  wouldn't  exceed  20-50  %  of  the  particle  material  melting 
temperature.  So,  in  order  to  get  a  carrier  gas  speed  exceeding  speed  of  sound  in  two  times, 
initial  temperature  doesn't  exceed  300°C  at  pressure  0.5-1, 0  MPa.  As  a  result,  solid  particles 
acceleration  takes  place  in  cold  gas  flow  what  excludes  particles  oxidation  and  there  fore, 
allows  to  use  air  as  a  carrier  gas. 

NTGDM  will  allow  to  realize  super  fast  technologies  without  considerable  energy  costs.  For 
example,  it  takes  several  tenths  fractions  of  a  second  for  obtaining  of  intermetallic  material 
layer  Ni  A1  of  a  thickness  1  mm  by  means  of  CGDM,  while  using  a  standard  chemical-thermal 
technology  a  transition  zone  of  a  thickness  60  microns  is  formed  in  ovens  during  9  hours  at 
temperature  «  700°C. 

In  the  laboratory  there  is  developed  an  effective  technology  for  a  production  of  metal- 
ceramic  materials  for  the  account  of  additional  energy  supply  during  a  process  of  a  material 
synthesis  caused  by  a  presence  of  exothermal  chemical  reactions  in  a  process  of  high-speed 
particles  interaction  with  a  substrate. 

The  use  of  such  method  allows  to  form  carbides  coatings,  borides  ones,  oxides  ones,  silicides 
ones  and  others,  refractory  compounds  on  a  substrate. 

The  obtained  types  of  metal-ceramic  materials  can  be  widely  used  in  new  technologies  owing 
to  high  thermal  or  mechanical  properties. 

There  is  simultated  a  process  of  the  new  materials  coating  and  synthesis  by  the  numerical 
methods,  the  two-phase  flows  structure  and  the  properties  of  these  materials  are  studied  using 
the  modern  methods  of  a  diagnostics,  such  as  :  laser  velocimetry  and  particle  measurements 
diagnostics,  X-ray  spectrum  microanalysis,  contact  auto  radiogram,  high-resolution  auto 
radiogram  and  others. 
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Dear  COLLEAGUES, 

Russian  Aerosol  Society  unites  you  to  collaboration. 

Scientists,  engineers,  lawyers,  biologists,  medical  men,  ecologists,  professors,  managers  are 
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Ukraine,  Belarus.  Baltic  states  etc.).  This  book  devoted  to  The  4-nd  INTERNATIONAL 
AEROSOL  SYMPOSIUM  Sankt  Petersburgh  06.07.98-09.07.98  Thus  you  will  information 
about  aerosol  science  and  technology  in  Russia  and  all  states  former  USSR.In  this  journal 
you  may  to  publish  your  advertisements,  science  papers,  information  about  new  conferences, 
patents,  devices  and  technologies.  This  journal  is  the  best  source  of  new  information  in  wide 
field  aerosol  science  and  technology  of  the  former  USSR.  RAS  published  more  than  20 
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Samara,  Tver,  Obninsk,  Novorossiisk,  Vladivostok,  Samara,  Apatity,  Beresovsky,  Ulan- 
Ude,  Ivanovo,  Gelenzjik,  Vuborg,  Tomsk,  Kovrov,  Severobaykalsk,  Anapa,  Eisk.  RAS  has 
departments  in  former  USSR  states:  Belorus,  Ukraine,  Estonia,  Members  of  RAS  live  in 
USA  and  Portugal. 

Sponsors  of  the  RAS:  Main  sponsor  of  the  RAS  is  Aerosol  Technology  LTD  -  computers, 
financial  support,  Besides  Aerosol  Technology  LTD  RAS  has  following  sponsors:  Ministry 
of  science  of  the  Russia  and  PRORADTECHBANK  -  financial  support  of  the  first  Russian 
Aerosol  Conference  (October  1993),  University  of  the  electronics  &  mathematics-  halls  for 
Russian  Aerosol  Conference,  Karpov  Institute  of  Physical  chemistry  -  halls  for  International 
Aerosol  Symposium  (Moscow  March  1994,  July  1995) . 
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NEW  ISOMERIZATION  REARRANGEMENTS  FOR  FULLERENES. 

T.Ylh  ASTAKHOVA,  N.YU.BUZULUKQVA,  G.  A.  VINOGRADOV. 

Jnstitute  of  Biochenucal  Physics  31j4S,  uL. Kosygina  9.  117339  Moscous. 

(First  received  31  March  1998;  accepted for  presentation  during  IAS-4) 

A  new  approach  to  the  problem  of  fullerene  isomerization  mechanisms  is  developed.  The 
fullerene  isomerizations  are  represented  as  special  operations  applied  to  the  graph  of  the  initial 
isomer.  In  this  approach  the  isomerization  rearrangements  are  considered  as  transformations  of 
the  patch  of  a  graph  preserving  its  fullerene  character.  There  are  proposed  two  classes  of 
isomerization  transformations  for  fullerene  graphs  -rotation  and  mirror  reflection  of  the  chosen 
part  of  the  graph.  It  is  found  that  the  Stone-Wales  rearrangements  are  the  particular  cases  of  the 
suggested  transformations. 

The  developed  matrix  formalism  allows  to  perform  an  efficient  computer  search  of  all 
isomerization  transformations  allowed  for  the  chosen  isomer. 

The  isomerization  map  of  C_{40}  fullerene  is  constructed  as  an  example. 

There  are  found  three  "simple"  rearrangements  irreducible  to  the  Stone-Wales 
transformations.  These  rearrangements  can  be  represented  by  rotation  of  a  C-C  bond  or  a  "vertex 
star"  and  seem  to  be  realizable  under  experimental  conditions.  The  energetics  and  reaction  paths 
of  these  rearrangements  are  calculated  by  semiempirical  quantum-chemistry  methods. 


144? 
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NEW  ALGORITHM  FOR  THE  GENERATION  OF  NANOTUBE  CAPS 

t.Vu.astakhoVa,  nYu.buzulukoVa,  g,  a.  Vinogradov. 

Jnstitute  of  Biochemical  Physics  JL/1S,  ul. Kosygina  9,  Moscow  117339. 

(First  received  31  March  1998;  accepted  for  presentation  during  IAS-4) 

A  new  algorithm  for  the  generation  of  nanotube  caps  is  suggested  in  the  present  work.  The 
method  for  the  unfolding  of  fullerene  caps  on  the  honeycomb  lattice  [l]  is  utilized.  Our 
approach  is  based  on  the  representation  of  pentagons  as  defects  on  the  regular  honeycomb  lattice, 
where  pentagons  coordinates  can  be  defined  by  a  pairs  of  integer  numbers  {m_k,  n_k},  k=l,2,..6. 
The  nanotubes  are  well  defined  by  a  tubular  vector  C_h,  and  it  is  well  established  that  the  given 
vector  C_h(i  j)  gives  a  finite  set  of  topologically  different  nanotube  caps  [2].  The  relation  between 
the  set  of  coordinates  {m_k,  n_k}  and  the  components  (ij)  of  the  tubular  vector  allows  to 
introduce  two  Diophantine  equations  in  integers  connecting  these  values.  The  solution  gives  an 
extracompleted  list  of  nanotube  caps,  and  the  topological  duplicates  are  discriminated  by  the 
eigenvalue  spectra  of  the  F-matrices,  —  an  analog  of  the  adjacency  matrix  for  the  dual  triangular 
lattice.  Their  made  few  corrections  to  the  numbers  of  isolated  pentagons  caps  for  some  nanotubes 

[23- 
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ySTUDY8OF  THE  EXPLOITATION  CHARACTERISTICS  FOR  THE  GAS-DYNAMIC 
VOLUMETRIC  FILTER  OF  EMULSIFIER  TYPE 
SHMIRKOV  O.V.,  RUDAKOVV.P.,  ROMAKHIN  S.S.,  BONDAREVA  N.V.,  CHEQIS  l.L. 

StaU  Research  Jmtitut,  of  Mechanics  amt  EUctn^ramcs  of  Moscou,  Joiation  Jnstitute 

,25StO.  Utosmo.  gSR-17.  Volckolamh*,'  skcsse.  1.  JOITMC  Ml  td.:  (095)  tSS-0020  dam®  mu2  reset  ru. 

(First  received  12  April  1998;  accepted  for  presentation  during  IAS-4) 

Developed  lately  means  of  «wet»  purification  of  smoke-consuming  gases  from  solid  particles 
trap  to  90-95%  of  the  particles  with  the  sizes  till  15  pm.  The  basic  techniques  for  reaching  of  the 
purification  level  are  the  following:  vortexing  of  the  flow  for  rejection  of  the  particles  to  the  walls 
smooth  and  stepwise  resistors  for  the  particles  deposition,  intensive  spnnkling  for  the  particles 
wetting  and  washing  off.  Using  of  the  devices  for  purification  of  the  smoke-consuming  gases  at  a 
middle  region  powe?  plant  enabled  to  decrease  the  solid  particles  ejection  to  some  tens  of  tons  per 
a  day.  Application  of  them  demands  to  supply  power  about  1  -2  MW  and  several  hundreds  tons  of 
water  per  a  day.  Besides,  these  devices  are  low-efficient  for  trap  of  the  particles  with  the  sizes  less 

thanin'5thr  given  work  the  results  are  presented  that  have  been  gained  at  calculated  and 
experimental  study  of  an  up-to-date  device  for  the  «wet»  purification  of  gas  namely,  of  a 
volumetric  gas-dynamic  filter  of  emulsifier  type,  having  high  productivity  and  efficiency  at 
comparatively  low  consumption  of  energy  and  low  consumption  of  water.  The  filter  is  designed  to 
trap^he  solid  particles  in  the  industrial  waste  gases,  the  vapors  of  plasticisers  and  oUs  the  toxic 
components.  It  represents  a  tube  with  length-diameter  relation  of  15:1;  the  tube  is  made  of  the 
composition  materials,  resistant  to  erosion  and  to  the  alkali-acid  components.  At  the  filter  inlet  a 
“rtexeT's  mountcd  of  the  spade  type.  On  distance  of  the  order  of  some  calibers  from  the 
vortexer  a  diaphragm  is  placed.  From  above,  over  the  internal  wall  the  working  liquid  is  supplied 
Study  of  the  gas-dynamic  filter  characteristics  have  shown  that  at  the  gas  flow  rate  of  4.0-66 
m3/min  and  at  that  of  water  of  1 .0-2.0  1/min  the  regime  of  working  liquid  emulsification  occurs  in 
the  rising  gas  flows.  At  the  regime  the  maximal  purification  of  the  gas  is  achieved  but  the 
™e  losses  in  the  filter  increases  by  1.5-2  times.  Efficiency  of  the  industrial  waste i  gas« 
purification  from  solid  particles,  oil  particles,  plasticisers  and  low-molecular  compositions  (LMC) 
is  of  98  7-99  8%  at  the  magnitudes  of  the  solid  particles  initial  concentration  of  96-38  g/m  ,  that 
for  the  oil  particles,  plasticisers  and  LMC  is  of  50-200  mg/m’  ,  and  that  for  the  working  liquid  is 
of  200-300  g/m3  .  The  particles  sizes  were  in  the  range  of  100-1  pm.  Total  pressure  losses  in  the 
filter  at  the  emulsification  regime  are  of  80-120  mm  of  water  column  at  the  working  hquid 

concentration  of  200-300  g/m3 .  .  .  . 

The  main  contribution  to  the  filter  resistance  at  the  emulsification  regime  inserts  the 
diaphragm  (approximately  50%),  however,  its  cross  section  vanation  does  not  practically 

^ncrea^of  ^ Sega*  temperature  in  the  range  of  290-390  K  does  not  praeticaliyleadtoany 
change  of  the  filter  characteristics.  The  gas  temperature  losses  in  the  filter  amounts  to  70 /o  at  the 

liquid  phase  concentration  not  less  than  200  g/m3  .  .  . 

4  During  these  experiments  it  was  marked  that  formation  and  retaining  of  the  emulsification 
regime  depend  substantially  on  the  order  and  way  of  the  working  liquid  supply  m i  the :  filter 
Mounting  of  a  thin  cylinder  at  the  filter  outlet  decreases  as  this  dependence  as  the  demands  on 
precisionof  manufacturing  of  the  section  for  pouring  of  liquid  into  the  filter;  besides,  it  widens  the 
zone  of  the  filter  stable  operation. 
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COMPLEX  AEROSOL  PROGRAM  OF  THE  INSTITUTE  OF  ATMOSPHERIC 
OPTICS  SB  RAS,  TOMSK,  RUSSIA 

V.E  ZUEV 

Institute  of  dtmosfihere  ofttics.  Tomsk,  Russia,  zueo@tao  .tomsk  su 
(First  received  20  April  1998;  accepted  for  presentation  during  IAS-4) 

The  complex  aerosol  program  contains  the  following  major  scientific  areas: 

1 .  Systematic  laser  sensing  of  aerosols  using  the  unique  Siberian  lidar  station. 

2.  Laser  sensing  of  aerosols  of  natural  and  anthropogenic  origin  in  different  regions  using  the 
unique  aircraft-laboratory. 

3.  Laser  sensing  of  aerosols  above  the  sea  and  ocean  surfaces  using  the  instrumentation  installed 
on  board  the  research  vessels. 

As  a  rule,  the  aerosol  sensing  is  made  in  combination  with  the  other  characteristics  of  the 
atmosphere  including  the  meteorological  parameters  and  various  gases  both  of  natural  and 
anthropogenic  origin.  Thus,  the  Siberian  lidar  station,  owing  to  the  simultaneous  use  of  the  five 
telescopes  with  the  receiving  mirror  diameters  from  0.3  to  2.2  m,  as  well  as  lasers  with  the 
wavelengths  1064,  532,  683,  628,  353,  308,  289  and  271  nm,  makes  it  possible  to  obtain  not  only 
standard  profiles  of  scattering  cross  sections  but  the  particle  size  spectra  and  aerosol  particle 
concentration  in  the  altitude  range  from  0  to  50  km  with  simultaneous  measurement  of  profiles  of 
temperature,  ozone  and  nitric  oxides.  In  particular,  using  this  station  we  investigated  volcanic 
aerosols  erupted  from  the  Mt.Pinatubo  volcano  started  from  the  first  aerosol  cloud  over  the 
Tomsk  (06.07. 1991)  and  ending  with  disappearance  of  volcanic  aerosol  traces  late  in  1 995. 

A  well  instrumented  aircraft-laboratory  AN-30  capable  of  continuous  long  distance  flight 
during  9  hours  has  made  it  possible  to  investigate  the  ecological  atmospheric  conditions  over  108 
cities  of  our  country.  The  airborne  equipment  consists  of  15  different  instruments  and  systems 
including  a  sun  spectrometer,  a  chromatograph,  nephelometers,  a  spectrophotometer,  a  lidar,  a 
radiometer,  an  infrared  system,  a  system  for  determination  of  pH  and  chemical  composition  of 
aerosol  particles  (up  to  30  different  atoms  and  ions),  a  central  computer. 

Over  many  years  from  1988  to  1995  the  Institute  of  Atmospheric  Optics  took  part  in  7 
expedition  voyages  of  research  vessels  over  a  period  of  46  days  in  1988,  62  days  in  1989,  83  days 
in  1991,  19,  73,  26  and  29  days  in  1995. 

Over  this  period  a  great  body  of  data  was  obtained  and  analyzed  on  the  integrated  aerosol 
optical  thickness  in  25  water  areas  of  the  Atlantic  ocean  from  equator  to  60  N  and  from  80  W  to 
20  E.  The  data  were  obtained  and  interpreted  on  the  spectral  dependence  in  the  wavelength  range 
from  0.4  to  12  mkm  in  the  five  typical  water  areas  as  well  as  the  meridian  dependence  of  the 
integrated  optical  thickness.  In  parallel  with  the  data  on  the  integrated  aerosol  optical  thickness 
the  data  were  obtained  on  the  vertical  thickness  of  water  vapor  for  different  ocean  areas  as  well  as 
the  data  on  carbon  dioxide  concentration  over  the  water  surface.  Together  with  the  above  results 
a  great  body  of  data  on  the  oil  slicks  pollution  of  the  ocean  surface  were  obtained.  The 
measurements  of  all  the  above-mentioned  characteristics  were  made  using  the  instrumentation 
created  at  the  Institute  of  Atmospheric  Optics,  namely,  aerosol  lidars,  radiometers,  laser 
fluorimeters  and  other  devices. 
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OPTIMIZATION  OF  THE  FLOW-THROUGH  CHANNELS  GEOMETRY  OF  MULTIPURPOSE 
EMULSION  GENERATORS  ON  THE  BASIS  OF  NUMERICAL  MODELING 

RUDAKQV  V.P..RQMAKH1N  S.S.,BASKAREV  B.N., 

SHMURKOV  G.V.rSERGEEVA  L.L..CHEGLS  LL. 

State  Research  Institute  ofdftftlied  Mechanics  and  Clectrodijnanacs  of  Moscow  dotation  125810,  Moscow, 
QS? -  S7,  VotokoUunskotfe  shosse,  V,  JfflRMS  MAJ  tel.:  (095)  158-0020;  ria**@»*ai2  rcnetnu . 

(First  received  06  June  1998;  accepted  for  presentation  during  IAS-4) 

At  creation  of  the  dispersion  media  multipurpose  generators  that  are  used  for  organization  of 
the  multicomponent  finely-divided  flows  at  the  low  counterpressure  (outflow  in  vacuum),  the 
combined  methods  of  high-quality  mixing  are  employed  on  the  basis  of  saturation  with  gas, 
emulsification  and  dispersion  of  various  liquids  and  suspensions.  At  development  of  the  flow¬ 
through  channels  design  of  the  generators,  empirical  methods  are  still  used  for  their  working 
characteristics  improvement.  Optimization  of  the  flow-through  channels  geometry  for  the 
emulsion  generators  on  the  basis  of  numerical  analysis  was  the  goal  of  present  work. 

In  spite  of  large  variety  of  the  possible  constructions  of  the  generators  there  are  only  a  limited 

number  of  the  mixing  schemes:  . 

-  mixing  of  the  gas  and  liquid  components  of  dispersed  mixture  by  way  of  saturation  of  the  axial 
circular  liquid  flow  with  the  gas  bubbles  penetrating  through  the  porous  element; 

-  emulsification  of  the  axial  circular  liquid  flow  with  the  heavier  liquid  drops  penetrating  from  the 
flow  periphery  through  the  porous  insert; 

-  mixing  of  the  circular  vortexed  flow  with  the  lighter  liquid  drops  which  are  supplied  from  the 

periphery  through  the  porous  insert.  , 

Operation  of  the  aerosol  generators  which  realizes  these  schemes  is  based  on  the  physical 
processes  the  most  important  of  which  are  the  following: 

-  the  gas  bubbles  boiling  up  in  the  moving  liquid  flow; 

-  the  viscous  liquid  droplets  motion  in  a  liquid  flow  with  other  values  of  viscosity  &  density; 

-  the  liquid  droplets  drift  in  the  vortical  flow  of  another  liquid. 

Analysis  carried  out  in  the  present  work  enabled  to  substantiate  the  physico-mathematical 
model  describing  in  terms  of  dimensionless  parameters  the  processes  occurring  in  the  emulsion 
channels  of  the  generators  with  the  chosen  mixing  schemes.  The  developed  model  was  used  at  the 
optimization  by  way  of  numerical  modeling  of  the  flow-through  channels  geometry  providing  the 
high-quality  mixing.  As  the  result,  stability  domains  for  existence  of  the  mixing  components  flow 
and  conditions  of  realization  of  maximal  possible  volumetric  share  for  bubbles  phase  and  droplets 
mass  have  been  found  in  circumstances  where  the  gained  emulsion  is  not  stratified  and  with  and 
without  of  the  flow  vortexing.  Parameters  of  the  flow  and  the  generator  channel  geometry 
corresponding  to  these  conditions  were  realized  in  construction  of  different  types  combined 
generators.  Experimental  study  of  operation  of  the  generators  with  optimized  geometry  has 
shown  possibility  of  the  high-efficient  mixing  (without  stratification)  of  the  liquids  normally 
nonmiscible  with  each  other  at  the  mixture  nonuniformity  size  of  10-80  |im  along  the  channel 
length  of  less  than  0.2  m  and  at  the  pressure  differential  of  1- 105  -  8- 105  Pa  on  the  porous  insert. 
The  developed  generators  designs  provided  the  aerosol  formations  creation  at  the  pressure 
differential  on  the  spray  unit  of  less  than  l-lO5  Pa  with  spraying  dispersion  characteristics 
improved  by  15%  in  comparison  with  dispersion  of  the  pure  (nonemulsified)  liquids. 
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METAL  OXIDES  -  THE  MAIN  COMPONENTS  OF  TROPOSPHERIC  SOLID 
AEROSOLS  UNDER  THE  EARTH'S  ATMOSPHERE  CONDITIONS 

ZAKHARENKO  V.S.,  HARMON  V.N. 

JSoreskoo  Institute  of  Catalysis,  Novosibirsk  630090,  Russia 
(First  received  20  February  1998;  accepted  1/6/98  for  presentation  during  IAS-4) 

The  tropospheric  solid  aerosols  contains  considerable  concentration  of  insulator  oxides  such 
as  Si02  ,  AI2O3  ,  MgO,  CaO,  but  being  in  a  "pure"  state,  these  oxides  are  able  to  absorb  light 
efficiently  only  in  the  wavelengths  region  shorter  than  300  nm.  For  these  insulator  oxides  to 
absorb  the  solar  radiation  with  the  wavelength  >  300  nm,  they  need  to  be  sensitized  to  this 
spectral  region.  Sensitization  of  the  metal  oxides  in  atmospheric  conditions  is  possible  as  a  result 
of  surface  compounds  formation,  e.g.,  after  adsorption  of  gas  phase  components  of  the  atmosphere. 

The  composition  of  the  adsorbed  layer  of  the  aerosol  oxide  is  determined  either  by  a  relatively 
high  concentration  of  the  corresponding  compounds  in  the  atmospheric  gas  phase  or  by 
selectivity  of  the  adsorption  by  components  of  the  solid  aerosol.  It  may  be  expected  upon 
formation  of  the  adsorbed  layer  on  the  surface  of  insulator  oxides  that  these  will  be  sensitized  to 
the  solar  radiation  reaching  the  Earth's  troposphere. 

For  example,  the  atmosphere  exposed  magnesia  was  found  to  absorb  light  with  wavelengths 
shorter  than  400  nm  with  maximum  at  360  nm  [1],  while  such  absorption  being  absent  on  the 
magnesia  samples  exposed  to  a  rigid  oxygen-vacuum  pretreatment. 

After  long  ageing  in  ambient  air,  calcium  oxide  powder  also  starts  to  absorb  at  wavelengths  300- 
400  inn.  This  absorption  band  decreases  drastically  after  rigid  oxygen-vacuum  treatment  of  the 
sample  at  conditions  like  those  for  MgO. 

In  this  work  we  studied  photostimulated  adsorption  of  "methane"  and  "ethane"  set  freones 
(CF2CI2  -  freon  12,  CF3CH2F  -  freon  1 34a,  respectively)  on  the  surface  of  the  air-exposed 
calcium  oxide  at  room  temperature  in  presence  of  water  vapour  and/or  dried  air. 

Under  the  atmospheric  conditions  calcium  oxide  reacts  with  water  vapour  and  transmutes  to 
calcium  hydroxide.  Calcium  oxide  being  suspended  in  water  transforms  totally  to  calcium 
hydroxide  which  was  used  to  cover  the  reactor  wall  made  of  molybdenum  glass.  When  the  reactor 
wall,  covered  with  hydroxide  calcium,  are  exposed  to  ambient  air  for  long  time,  hydroxide 

converts  partly  to  calcium  carbonate  due  to  presence  of  CO2  in  the  air.  After  soldering  to  a  high- 
vacuum  setup,  the  reactor  was  evacuated  at  room  temperature  for  several  hours. 

Such  prepared  surface  calcium  hydroxycarbonate  does  not  adsorb  freones  12  and  134a  in  the 
darkness,  being  able,  however,  to  adsorb  solely  freon  134a  under  the  illumination.  The 
photoadsorption  activity  of  the  calcium  hydroxycarbonate  with  respect  to  freon  134a  is  observed 
at  the  wavelengths  shorter  than  400  nm,  in  the  range  of  the  optical  absorption  of  air-exposed  CaO. 

When  the  freon  photoadsorption  occurs  in  presence  of  air,  dried  preliminary  by  its  passing 
through  a  trap  cooled  with  liquid  nitrogen,  the  quantum  efficiency  and  the  action  spectrum  of  the 
freon  134a  photoadsorption  change  only  slightly.  Photoadsorption  of  oxygen  from  air  is  observed 
too,  the  red  edge  of  this  photoadsorption  locating  at  360  nm  ;  note,  that  the  same  red  edge  has  been 
reported  for  the  oxygen  photoadsorption  on  CaO  exposed  to  rigid  oxygen-vacuum  treatment. 

This  work  has  been  supported  by  the  Grant  Ns  98-03-32311 from  the  Russian  Foundation  of  Fundamental  Researches. 
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UNSTEADY-  STATE  PROCESSES  IN  AEROSOL  OF  CATALYST 
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Keywords:  catalytic  surface,  intradiffusion  retadations,  aerosol  of  fine  mild  catalytic  particles 

The  task  to  produce  and  to  maintain  the  optimal  structure  and  state  of  a  catalytic  surface 
during  a  chemical  conversion  process  is  the  main  problem  in  catalysis  as  it  gives  a  possibility  to 
control  the  rate  and  selectivity  of  chemical  reactions. 

Solving  this  problem  for  carrier  catalysts  has  been  complicated  because  of  chemical 
conversion  rate  decrease  owing  to  the  intradiffusion  retardation,  catalyst  pores  plugging  by  cocks, 
polymers,  salts  and  blocking  active  catalytic  surface  by  these  materials.  Some  of  the  problems  are 
related  to  insufficient  efficiency  of  existing  methods  of  catalyst  regeneration,  limited  range  of 
carriers  and  their  modification  choice;  complicated  preparation;  high  cost.  In  the  processes  on  the 
fluidized  and  moving  bed,  catalyst  attrition  is  observed  even  when  using  updated  carriers  because 
of  their  limited  strength  and  thermal  resistance. 

The  investigations  led  to  the  new  organization  of  gas-phase  heterogeneous  catalytic  chemical 
conversions  based  on  the  use  of  fine-milled  active  catalytic  material  filling  the  reaction  volume  as 
aerosol  and  creating  quasistructures  of  the  catalyst.  This  catalytic  system  recycling  in  the  reaction 
unit  may  be  an  individual  chemical  compound,  mechanic  mixture  or  alloy  of  individual  chemical 
compounds. 

The  expected  effect  after  the  use  of  the  catalytic  small-particle  aerosol  can  be  associated  with 
the  following: 

-the  increased  activity  of  the  fine-grained  catalyst  compared  to  the  conventional  systems;  by 
escaping  the  catalysis  intradiffusion  stage; 

-  expanding  the  outer  contact  surface; 

-  providing  the  equal  access  to  the  active  surface;  controlling  the  catalyst  concentration  in  the 
reaction  volume  during  the  synthesis; 

-  high  mechanic  strength  and  thermal  resistance  of  catalytic  material;  possibility  to  remove  cocks 
and  salt  products  from  the  catalyst  surface  by  mechanical  processing. 

Chemical  conversions  on  the  fine-like  catalyst  (without  any  carrier)  have  been  performed  for 
the  reactions  of  reduction,  vinylation,  deep  and  partial  catalytic  oxidation  of  organic  and 
inorganic  compounds. 

The  laboratory  research  results  show  unexpected  substantial  aerosol  catalyst  activity  increase 
compared  to  the  best  samples  of  carrier  catalytic  systems  for  fluidized  and  fix  bed  modes. 

The  analysis  of  possible  reasons  of  this  phenomenon  was  carried  out  for  two  of  the  best 
carrier  catalyst  samples  (Pt...-Al203,  0.6%  Pt,  CuCrCW.-.-AhCb,  30%  CuCr04)  and  aerosol 
catalyst  based  on  iron  oxide  3. 

The  investigations  were  performed  on  the  laboratory  unit  in  the  reactor  of  flow  type 
(D-50mm)  under  the  test  reaction  condition  of  acetic  acid  deep  oxidation.  Herein  the  conversion 
degree  was  up  to  99.98-99.99%  with  the  carbon  monoxide  content  of  20  mg/nf  and  absence  of 
incomplete  oxidation  products  in  the  off-gasses. 

The  results  of  comparison  of  acetic  acid  oxidation  on  the  classical  catalytic  system  and  on  the 
aerosol  of  catalyst  show  extremely  high  activity  of  iron  oxide  aerosol  catalyst.  It  exceeds  the 
activity  of  industrial  samples  by  five  orders. 
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Herein  the  operation  concentration  of  iron  oxide  was  about  3  g/m3,  while  it  reaches  4  kg/m3 
for  the  platinum  catalyst  and  200  kg/m3  for  copper-  chromic  catalyst. 

The  experimental  data  analysis  allow?  to  suppose  that  particle  dimensions  amount  to  several 
nanometers.  The  up-to-date  scientific  visions  of  the  change  of  nano-size  particle  surface 
properties  (such  as  electronic  deficiency)  gives  all  the  grounds  to  suggest  that  this  is  the  main 
reason  of  such  considerable  activity  increase  of  aerosol  of  iron  oxide  catalyst. 


10€0, 

YflK  541.18 

TO  THE  HIGHER  FULLEREN  PROBLEM 
VOLKOV  I.  A. 

dlL-Russia  Petroleum  Scientific- Research  geological  Exploration  Institute  (  VNJQRJ ) 

Hiteing,  39,  St  .-Petersburg ,  79 7 70V,  Russia  Rax:  7-872-2755756  E-mail:  inf&vnigrisftb  su 
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The  problems  of  the  higher  and  odd-numbered  carbon  clusters  are  principal  but  unresolved 
[1]  ones.  Like  Balmer  empirical  spectral  formula,  the  simple  integer-valued  formula  for 
numberes  of  atoms  in  relatively  stable  carbon  clusters  Cn  have  been  obtained  by  author.  It 
specifies  the  following  finite  set: 

n=  60,  70,  84,  120,  165(330),  280,  819(1638). 

The  even  numbers  indicated  in  the  bracets  are  doubled  corresponding  odd-numbers.  As  was 
to  be  expected,  the  series  begins  with  two  knownfullerenes, besides,  three  first  members  are 
exactly  in  line  with  augents  of  Fowler's  rules  ( the  necessary  condition  for  clousedness  of  electron 
shells  ) 

nl  =  60  +  6S,n2  =  70  +  30S,n3  =  84  +  36S(S  =  0,  1,  2, ...). 

The  displayed  formula  correlates  well  with  LD-TOF  mass-spectrum  [2].  If  we  draw  the 
enveloping  line  along  the  most  peaks,  marked  by  authors  themselves,  clusters  Cn  for  n=60,  70, 
84,  118,  166  will  be  on  it.  A  typical  FT-ICR  mass  spectrum  [  1,3  ]  has  a  noticeable  maximum  for 
odd-  numbered  clusters  in  vicinity  of  the  point  n=165  in  addition  to  the  extremum  (  n=330)  of 
relatively  intensity  for  even  numbered  clusters.  That  previously  unnoticed  fact  has  been  recorded 
only  owing  to  the  prediction  by  the  formula  and  equipment  with  high  mass  resolution  used  in 
American  Institute  of  Physics.  The  series  ends  with  giant  clusters  (  for  n=819,  1638).  By  similar 
vertification  we  have  not  been  possible  to  detect  their  between  fragmentary  published 
experimental  evidence.  Nevertheless,  cited  above  resultsgive  the  assurance  that  the  proposed 
formula  adecuately  depicts  something  actual  law.  The  following  task  of  research  is  the  revealing 
of  the  formula  physical  meaning  by  analogy  with  the  energy  interpretation  of  Balmer  formula. 
Agreement  of  our  formula  for  3-dimentional  carbon  clasters  with  Hukkel's  formula  for  2- 
dimentional  structures  of  aromatic  hydrocarbons  by  their  simultaneously  correlation  with 
average  quantum-mechanical  values  in  problems  having  centpal  symmetry  have  been  established 
[4]. 

The  method  of  the  new  linear  reccurrencerelations  developed  by  the  author  for  classical 
orthogonal  polynomials  and  for  others  specials  functions  used  in  quantum  theory  is  the 
mathematical  basis  of  the  investigation. 
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The  national  radioactive  aerosols  standard  exists  in  Russia  since  1973  [1].  It  reproduces  and 
keeps  the  unit  volume  activity  of  the  most  toxic  Pu-239  and  Sr-90  radionuclides  model  aerosols 
and  transfers  its  value  with  best  accuracy  to  the  operating  measurement  means  (OMM)  with  the 
help  of  standardized  methods  and  reference  means.  Polydisperse  media  of  model  radioactive 
aerosols  in  standard  has  a  range  of  the  sizes  of  particles  of  an  inhaled  faction,  recommended 
ICRP  [2].  The  keeper  of  the  standard  is  National  scientific  metrological  centre  "VNIIFTRI"  of 
State  committee  on  standards  of  Russia. 

Direct  usage  of  national  standard  for  metrological  provision  of  measuring  operating  means  is 
too  expensive.  At  each  stage  of  developing  and  using  measuring  equipment  the  choosing  of 
technical  means  for  realizing  main  tasks  of  metrological  provision  shall  be  performed  with 
optimal  cost-effectiveness  ratio.  Such  offers  were  formulated  in  work  [3]. 

The  national  standard  design  was  practically  reproduced  at  participation  of  the  authors  as 
metrological  complex  in  aerosol  laboratory  of  metrological  centre  of  Ministry  of  Atomic  Energy 
in  SEC  "SNIIP".  It  is  used  for  the  calibration,  certification  and  verification  of  the  radiometers  and 
other  practical  metrological  provision.  Main  parameters  of  a  metrological  complex  are  resulted. 
In  addition  the  important  problems  arised  in  radio-active  aerosols  metrology  in  last  decades  were 
resolved: 

-  it  was  extended  radionuclide  structure  of  aerosols  -  was  added  generation  of  natural  uranium 
aerosols; 

-  questions  of  calibration  and  type  samples  of  radiometers  and  measuring  channels  of  the 
radiation  control  systems  directly  on  consumer’s  place  were  resolved  by  using  of  priority  designed 
model  aerosol  sources  (Special  Aerosol  Sources  -  SAS)  [3]. 

SAS  with  radionuclides  Pu-239  and  Sr-90  +  Y-90,  specially  made  for  reference  radiometer  and 
certificated  on  equipment  of  the  national  radioactive  aerosols  standard  with  accuracy  10  %,  have 
allowed  at  next  certification  of  radiometer  to  lower  meaning  of  its  main  error  to  20  %  (on 
uranium  natural  up  to  30  %).  The  original  technology  of  manufacturing  of  a  source  permits  to 
take  into  account  peculiarities  of  the  sampling  communications  of  a  concrete  type  of  radiometer, 
but  also  geometry  and  conditions  of  registration  of  radiation  of  sample  radionuclides. 

Structure  of  model  radioactive  aerosol  particle  sizes  was  estimated  by  six-cascade  impactor 
and  radiometer  MS-0  IP. 

Radionuclides  and  characteristics  of  model  aerosols  are  close  to  similar  parameters  of  the 
national  radioactive  aerosols  standard.  It  is  a  necessary  condition  for  maintenance  of  unity  and 
correctness  of  measurements  when  the  calibration,  certification  and  verification  of  OMM  are 
made  by  reference  radiometer.  Such  procedure  corresponds  to  a  procedure  of  dynamic  tests  of 
aerosol  monitors  ,  accepted,  for  example,  in  standard  IEC  -  761-  6  and  other  similar  documents. 
The  meanings  of  sensitivity  of  several  types  OMM  were  defined  by  metrological  complex 
equipment.  Then  the  similar  procedure  with  the  purpose  of  specification  of  their  sensitivity  was 
lead  on  national  radioactive  aerosols  standard.  The  experiments  demonstrate  good  convergence 
of  comparative  measurements  results. 

Experience  of  long-term  operation  of  the  national  radioactive  aerosol  standard  in  Russia,  and 
efficiency  of  the  used  metrological  provision  have  appeared  are  rather  high,  that  on  this  way  there 
were  the  experts  of  other  countries.  The  French  experts  from  IPSN-CEA  have  the  most  advanced 
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in  last  years  ,  having  created  aerosol  standard  ICARE  [4J.  In  result  of  cooperation  between  SEC 
"SNIIP"  (Russia)  and  IPSN-CEA  (France)  [5]  was  made  a  number  aerosol  samples  with  certain 
radionuclide  ingredients.  Independent  mutual  measurements  of  activity  of  these  samples  were 
carried  out.  Received  data  have  allowed  to  increase  accuracy  of  measurements  up  to  level  of  the 
international  requirements  (error  of  measurements  does  not  overtop  20  %) 

The  joint  work  of  the  experts  of  laboratories  from  Russia  and  France  is  step  to  creation  of 
international  system  of  the  radioactive  aerosols  standards.  This  system,  in  opinion  of  authors 
should  be  based  on  activity  of  nominated  autorized  national  laboratories,  make  speciality  of 
practical  radioactive  aerosols  metrology. 

The  authors  of  the  report  have  expressed  representation  about  level  and  functions  of  such 
national  laboratory  and  have  demonstrated  it  on  example  of  aerosol  laboratory  SEC  "SNIIP"  of 
Russian  Federation  Atomic  Energy  Ministry.  And  experience  of  cooperation  of  the  Russian  and 
French  experts  SEC  "SNIIP"  (Russia)  and  IPSN-CEA  (France)  has  planned  main  contours  of 
system  of  international  trust  in  this  area  and  possible  ways  of  achievement  of  such  trust. 
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THE  ROLE  OF  MARINE  SPRAY  AND  AEROSOLS  ON  THE  AIR-SEA  EXCHANGE 

OF  HEAT  AND  GASES 
6.  L.  QEERNAERT,  LLS.  GEERNAERT 

/f(j  Toftegcuurbvej 22.  M-3650  Glsttfklce,  2)&o*aric  €-UUJ£:  Q£g@ dmi.dk 

(First  received  15  July  1998;  accepted  for  presentation  during  IAS-4) 

Heat  and  gas  exchanges  are  central  to  modelling  and  assessments  of  regional  climate  and 
marine  eutrophication.  Nitrogen,  carbon,  and  heat  exchange  furthermore  play  central  roles  in 
coastal  marine  biomass  dynamics.  In  order  to  model  the  exchanges  of  these  compounds  (and 
heat),  the  classical  approach  used  Monin-Obukhov  similarity  theory  and/or  simple  deposition 
velocities  derived  from  laboratory  or  other  limited  studies.  In  this  presentation,  the  full  set  of 
dynamical  equations  are  used  to  assess  the  roles  of  source  and  sink  terms  as  height  dependent 
functions  in  the  transport  equations.  Horizontal  inhomogeneity  is  maintained  as  an  important 
term  in  the  equations,  thus  introducing  flux  divergence  and  the  need  for  specifying  internal 
boundary  layers.  Calculations  for  various  scenarios  will  be  presented,  and  uncertainties  will  be 
documented  in  order  to  highlight  the  research  needs  for  the  next  decade. 
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yHK  s«  ^yG1EniC  CONTROL  OF  INDUSTRIAL  AEROSOLS:  PROBLEMS  OF 

INTERNATIONAL  UNIFICATION 
Y.V,  TKACHIOV, 2  V.V.  SUBBOTIN  B.F.  KIRIN2,  V.L  DREMOV2 

1  RJMS  Institute  of  Occupational  Health,  Moscow,  Russia 
1  State  University  of  Mining  Moscow,  Russia 
(First  received  05  march  1998;  accepted  for  presentation  during  IAS-4) 

Long  time  exposure  to  industrial  aerosols  with  elevated  concentration  of  firm  particles  leads 
to  the  development  of  severe  respiratory  pathologies  in  the  form  of  pneumoconiosis  and  dust 
bronchitis.  Also  silicosis  (the  most  severe  pathology)  may  develop  due  to  the  exposure  to  silica 
dioxide,  anthrasiolicosis  due  to  coal  and  dusts,  anthracosis  due  to  coal  dusts,  etc.  40  /o  of  all  newly 
identified  occupational  pathologies  relate  to  industrial  aerosols  in  Russia^  Economic  losses  due  to 
one  severe  case  make  up  almost  one  million  of  denominated  Russian  roubles.  . 

The  basis  of  occupational  prevention  is  hygienic  rating  and  control  of  dust  m  the  air.  In 
Russia  gravimetric  indices  in  mg/m3  are  used  to  show  the  mass  of  inhaled  dust.  No  legal  hea 
standards  exist  in  Russia  on  the  number  of  particles  in  a  certain  volume  of  air.  Numerous 
instruments  of  foreign  origin  designed  to  control  the  number  of  particles,  or  respirable,  fine, 

fraction  can  not  be  applied  for  Russia.  .  , 

Duration  of  gravimetric  measurements  in  Russia  is  equal  to  one-time  maximal  dust 

concentration  and  lasts  for  30  min.  of  work  at  which  dust  is  produced . 

Both  continuous  and  intermittent  one-time  sampling  is  possible.  To  compare  the  results  with 
the  MAC  values  mean  concentration  of  all  summated  one-time  samples  taken  withm  the  period 
of  30  min.  should  be  considered  with  regard  to  each  one-time  sample.  In  other  countries  mean 
shift  gravimetric  values  (time-weighted  average  values)  compose  a  standard.  Other  safety  values 
have  recently  been  introduced  in  some  countries  which  are  closer  to  those  adopted  m  Russia. 

2  2  3  570-96  Document  on  Health  Safety  abbreviated  to  SanPmn  in  Russia  contains  the  data 
on  methodology  of  individual  dust  exposure  with  the  aim  to  regulate  occupational  health  risks  ( 
principle  of  protection  by  time)  including  2.2.013-94  document  entitled  Russian  Guide  on 
Hygienic  Criteria  of  Assessment  of  Working  Conditions  on  Hazardous  Indices  of  Industrial 

Factors,  Severity  and  Intensity  of  Work. 

Principle  of  protection  by  time  and  reliability  of  occupational  prevention  are  not  possible 
without  improvements  of  dust  control  measurements.  This  control  should  provide  validity  of  such 
measurements  that  would  help  observe  hygienic  requirements  and  would  not  be  costy.  The  most 
advantageous  in  this  respect  is  regular  monitoring  of  dust  content  in  the  air  of  a  working  zone 
using  stationary  sensors  with  further  electronic  accumulation,  distribution  and  storage  ol 

inf<  Approaches  to  measurements  of  respirable  fraction  abroad  are  different.  For  instance,  in 
Germany  sites  of  measurement  are  selected  to  achieve,  if  possible,  in  one  and  the  same  zone  of 
gradation  the  same  mean  dust  concentration.  In  France  and  Great  Britain  the  best  number  of 
points  of  measurement  is  considered  the  minimal  one,  In  the  USA  mines  individual  dust  loads 
with  extra  measurements  in  specified  sites  are  of  particular  attention. 

One  of  the  leading  German  specialists  Dr  L.Armbruster  thinks  the  present  level  of  dus 
elimination  as  well  as  measurements  and  assessment  of  dust  concentration  in  coal  mines  ot  the 
EEC  and  the  USA  reflects  national  specific  features  as  well  as  specificity  of  each  mme  wnicn 
impedes  the  assessment  of  the  most  essential  problem,  the  efficiency  of  measures  on  prevention  of 
occupational  pathologies.  Gravimetric  approach  to  the  measurement  of  respirable  fraction  is 
recognized  everywhere  in  the  above-  mentioned  countries  though  the  term  of  fine  dust  as  well  as 
the  design  of  dust  measuring  equipment  may  differ.  Unification  of  measurements  is  expected 


Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


AEROSOLS  1998  vo!  4a 


Page  No  199 


some  years  later  when  CEN  standards,  or  ISO  standards  are  ready  in  part  of  dust  measuring 
equipment. 

Doubtless,  to  increase  the  level  of  occupational  health  prevention,  international  unification  of 
requirements  to  aerosols  is  needed  including  the  ones  for  the  assessment  of  monitoring  efficiency 
for  which  appropriate  certificates  are  to  be  issued.  Establishment  of  permissible  concentrations  is 
a  sovereign  right  of  any  nation;  it  depends  on  the  level  of  her  well-being,  law,  science,  etc. 
Nevertheless,  methods  of  measurement  and  values  by  which  the  measurement  is  produced  are  to 
be  unified.  Economic  integration,  trade  relations,  exchange  of  technologies  and  know  how  require 
health  protection  of  any  sovereign  state.  Unification  of  methods  for  the  measurement  of 
fibrogenic  aerosols  including  mining  dust  should  be  developed  with  regard  to  national  specificities 
to  provide  low  cost  alternatives  for  the  improvement  of  control  service  and  comparability  of 
results. 
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MICROPHYSICAL  PARAMETERS  OF  STRATUS  CLOUDS 
IVLEV  L.S.  !,  MELNIKOVA  LN. 2 

1  St  .Petersburg  State  University,  Physical  Institute, 

Ulyanooskaya  Str.,7,  Petrodvorets.  St  Petersburg .  198909,  Russia.  Tel.  +7-812-9289572,  5529559 
2  Research  Centre  for  Ecology  Safety,  Russian  Academy  of  Sciences, 
fdorftusnaya  Str.,  78,  St  Petersburg,  197170,  Russia 
(First  received  12  March  1998;  accepted  01.06.98  for  presentation  during  IAS-4) 

This  presentation  is  the  continuation  of  earlier  studies  on  theoretical  and  applied  aspects 
concerned  the  vertical  profiles  determination  of  the  stratus  cloudiness  radiative,  optical  and 
microphysical  characteristics  from  airborne  cloud  sounding  data.  The  retrieval  of  microphysical 
natural  stratus  clouds  parameters  is  necessary  for  problems  connected  with  cloudiness  structure, 
dynamics  and  modelling  investigation  and  with  ecological  monitoring  of  the  atmosphere 
pollution.  Main  parameters  of  cloud  aerosols  are  mean  radius  and  spectral  values  of  the  refractive 
index  imaginary  part. 

The  methodology  of  the  stratus  cloud  optical  and  microphysical  parameters  (optical 
thickness,  single  scattering  albedo,  mean  radius  and  refractive  index  imaginary  part)  retrieval  was 
proposed  earlier  by  the  authors  on  the  basis  of  airborne  radiative  measurements  at  the  cloud  top 
and  base  data.  The  cloud  layer  was  considered  without  taking  into  account  vertical 
inhomogeneity  of  optical  and  microphysical  parameters. 

It  is  known  that  atmospheric  aerosols  (including  aerosols  of  anthropogenic  origin)  accumulate 
in  low  clouds  and  their  vertical  distribution  is  variable.  Thus  it  is  important  either  to  determine 
averaged  microphysical  parameters  of  the  whole  cloud  and  obtain  their  vertical  variations  with 
purpose  of  the  aerosols  pollution  and  features  of  their  distribution  studying  in  cloudy  conditions. 
Here  the  methodology  above  mentioned  applied  to  airborne  radiation  experiments  data,  which 
were  accomplished  in  extended  stratus  clouds  above  the  Ladoga  Lake  (24  Sept.  1972  and  20  Apr. 
1985)  and  the  Kara  Sea  (1  Oct.  1972).  Spectral  downward  and  upward  irradiances  were  measured 
at  clouds  top  and  base  and  inside  clouds.  Spectral  values  of  volume  scattering  and  absorption 
coefficients,  the  complex  refractive  index  imaginary  part  and  mean  radius  were  obtained  in  cloud 
layers  between  measurements  levels. 
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GENERATORS  OF  WATER-FUEL  EMULSIONS  IN  POWER  PLANTS 
ROMAKHIN  S.S.,  BAZAROV V.G.,  SHMIRKOV O.V.,  RUDAKOVV.f.,  BASKAREV B.N., 
VAVILOV  A.F.,  MATVEYEV  A.G.,  CHEGIS  LL. 

State  Research  Institute  of  dfflied  Mechanics  and  Sledrodgnantics  of  Mo  scour  dotation 
f. 258 10.  Moscow,  gSR-97.  VolokoUwtskotfe  shosse,  V.  MJJ:  (095) /5Z-0367;  na»*@»ai2 rcnetru . 

OJS  «Machinbuilding  fdcutt»,  town  of  Clektrostal '  (Moscow  region) .) 

(First  received  20  April  1998;  accepted  for  presentation  during  IAS-4 

Preparation  and  burning  up  the  water-  masut  emulsions  (WME)  in  the  hot-water  heaters  of 
the  currently  available  gas-masut  thermal  power  plants  (TPP)  is  one  of  the  most  efficient  nature 
protection  measure.  Therewith,  not  only  volume  of  the  harmful  waste  to  atmosphere  decreases, 
but  burning  up  of  the  waste  water  contaminated  with  masut  is  provided. 

Technologically,  the  problem  of  the  WME  preparation  is  solved  in  the  simplest  way  by  means 
of  its  preparation  immediately  before  the  burning  up.  For  this  purpose  a  generator  of  water-fuel 
emulsions  (emulsifier)  is  mounted  in  front  of  the  heat-water  heater  which  demands  excessive 
power  of  the  system  for  fuel  supply  since  part  of  the  pressure  differential  is  consumed  in  the 
emulsifier.  If  the  described  way  of  the  problem  solution  is  for  some  reasons  impossible  then  the 
vortexing  chamber  of  the  centrifugal  sprayer  can  be  used  as  the  emulsifier. 

The  following  types  of  the  emulsifiers  have  been  developed: 

-  emulsifier  with  coaxial  flow  of  water  and  fuel  and  their  mixing  with  the  help  of  porous  element 
(net-shaped  glass); 

-  the  same  with  rotation  of  one  of  the  mixture  components; 

-  emulsifier  in  the  form  of  the  two-component  gas-liquid  centrifugal  sprayer  with  a  built-in 
emulsifying  unit; 

-  emulsifier  with  a  belt  of  the  turbulizers  of  the  gas-liquid  mixture; 

-  the  same  with  a  tangential  supply  of  water  in  front  of  the  belt  of  the  turbulizers; 

-  emulsifier  with  a  two-step  system  of  the  components  mixing  one  of  which  is  the  ejecting  step. 

In  the  process  of  gas-liquid  mixture  turbulization,  dispersity  of  the  water  drops  depends  on 
the  regime  parameters,  scale  of  the  vortexes,  and  closeness  of  the  turbulizers  disposal  in  the  belt. 
At  the  centrifugal  emulsification,  a  liquid  insoluble  in  the  ground  one,  is  supplied  to  the  vortexing 
chamber  periphery  of  the  centrifugal  sprayer  (or  to  periphery  of  the  liquid  centrifugal  stage  of  the 
emulsifier);  this  liquid  gathers  in  the  drops  of  some  size  depending  on  the  surface  tension  for  both 
liquids,  velocity  gradient,  time  of  the  liquid  drop  being  in  the  sprayer,  relationship  between 
densities  of  the  both  liquids,  and  on  many  other  factors. 

Here  is  list  of  the  main  results  achieved: 

-  dispersity  of  the  emulsion 

-  start  of  the  emulsion  stratification 

-  pressure  losses  on  the  emulsifier 

-  pressure  losses  on  the  sprayer 

-  maximal  fuel  flow  rate 

-  decrease  of  the  nitric  oxide  concentration 

-  decrease  of  the  benz-a 


about  20  pm 
in  40  min 
till  2  atm 
till  0.8  atm 
21/s 
25-30% 
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METHODS  OF  PRODUCTION  OF  THE  ULTRADISPERSED  POWDERS 
m.lalYmoV*,  lp.  arsentY£Va** 

Baikov  Institute  of  Metallurgy  and  Materials  Science,  RMS 
Ceninsky  ftrosfiect  99  ,  Moscow,  117911,  Russia,  td:  (095)  135-869 f;  e-mail:  alymcx/& ultra  Jmet .ac  ru 
** Moscow  State  Evening  Metallurgy  Jnstitute,  Cefbrtoosky  Val  26.  Moscow  111250.  Russia.  td:  (095)  1266977 
(First  received  15  April  1998;  accepted  for  presentation  during  IAS-4) 

The  ultradispersed  powders  (UDP),  nanocry  stalls,  serve  the  base  for  developing  and  wide 
introducing  the  modem  high  technologies  into  practice.  At  present  this  branch  of  science  and 
technology  appears  to  be  the  most  quickly  world-wide  progressing  one  in  terms  of  volume  of 
financing.  In  view  of  the  above,  Russia  keeps  not  only  the  priority  in  this  field,  but  possesses  a 
higher  level  of  physical  knowledge  on  the  peculiarities  of  the  UDP  structure  and  properties  as  a 
special  type  of  the  solid  matter.  So,  the  numeral  experiments  carried  out  have  proved  that  the 
UDP  atomic  structure  acts  as  on  intermediate  link  between  the  crystal  and  amorphous  ones.  High 
surface  energy,  small  particles  size  and  their  production  methods  have  come  to  be  the  reason  for 
such  a  phenomenon.  In  Table  1  there  are  given  the  main  UDP  production  methods  for  different 
materials  and  the  scope  of  their  production  in  the  world. 


Table  1.  Methods  of  obtaining  of  UDP. 
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ANALYSIS  OF  THE  HIGHDISPERSED  METALS  AND  OXIDES  POWDERS 
LARSENTYEVA1,  N.TALIAN  2,  B.IORDGVlCH  D.KRSMANOVlCH  3,  E.SGKOLOV'A1 

*  Mo scour  State  Evening  Metallurgy  Jnstitute,  Cefortovsky  Val  26,  Moscotv  117250,  095)  1266177 

2  Belgrad  University,  Jnst  of  Chemistry,  Technology  ^Metallurgy,  Mjegosheva  72,  ff  fOOO  Belgrade,  Jugoslavia 
3  IdraguevaZ  University,  Technology  Jnstitute,  Stretog  Save  65.  32000  Ckackak,  Jugoslavia 
(First  received  01  January  1998;  accepted  for  presentation  during  IAS-4) 

The  following  powders’  gradation  is  represented  in  the  sintering  physics: 

a)  ultra  dispersed  powders  (UDP),  particle  size  dp  ~  1-500  nm; 

b)  fine  dispersed  powders  (FGP),  dp  ~  1-50  JLlm; 

c)  coarse  dispersed  powders  (CDP),  dp  >  1-50  jlm. 

UDP  and  FDP  are  the  highdispersed  powders.  After  production  physical-chemical  and 
structural  parameters  of  the  powders  have  considerable  influence  on  particles’  behavior  at 
different  stages  of  method  for  powder  metallurgy,  that  is  after  pressing  and  further  sintering  the 
pellets.  In  this  connection  fine  analysis  of  the  powders  showed  be  performed  at  the  initial  stage. 
Table  1  gives  the  main  methods  enabling  to  analysis  of  the  high  dispersed  powders  after  their 
production. 


Table  1.  High  dispersed  powders  ’  methods  of  the  analysis. 


Methods  of  investigations 

Physical-chemical  and  structural  powders’ 
parameters 

Transmission  electron  microscopy  (TEM) 

Estimating  size,  form  and  characteristic  properties 
of  particle  surface 

Scanning  electron  microscopy  (STEM) 

Qualitative  and  quantitative  metallograph 
processing 

AES  investigation 

Chemical  analysis  of  heterogeneity  of  powder 
surface,  molecular  structure  of  surface 

RSCA  investigation 

IR-spectroscopy 

Transmission  electron  microscopy  (TEM) 

Investigating  internal  fme  structure 

X-ray  structural  analysis 

X-ray  spectral  analysis  (EDS) 

Reduction  melting  in  vacuum  or  with  glass 
carrier 

Determining  the  content  of  detrimental  impurities 
(Q,C,N)  (for  metallic  powders) 

1 . 1.P.Arsentyeva,  S.Milosevic,  M.V.Nikovic,  S.M.Radic.  The  influence  of  the  dimension  factor 
on  the  consolidation  process  of  highly  disperse  nickel  powders.  Science  of  Sintering,  1997, 
v.29,  NI,  p.3-15. 

2.  Chemikov  S.S,  Berestenko  V.I.  Infrared  spectroscopy  study  of  the  powder  surface  of  some 
metal  oxides  from  the  aerosol  generated  in  the  chemical  plasma  and  flame.  Aerosols,  1996,  N° 
3,  c.  18-19. 
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ELECTRON  STRUCTURE  OF  CARBON  NANOTUBES  MODIFIED 
BY  ALKALI  METAL  ATOMS 

N.G.  LEBEDEV.  I.V.ZAPGROTSKOVA,  A.O.UTiNSKlI,  LAXHERNOZATONSKIP 

Volgograd  State  Unkrersitg,  100062  Volgograd,  Russia 
institute  of  Biochemical  Rhgsics,  Russian  dcademy  of  Sciences,  11733*1  Moscow,  Russia 
(First  received  01  June  1998;  accepted  for  presentation  during  IAS-4) 

We  have  studied  electron  structure  and  energy  zone  structure  characteristics  of  (n,0)  zigzag 
type  carbon  nanotubes  modified  by  alkali  metals  Li,  Na  atoms  and  intercalied  by  K  atoms.  Cycle 
cluster  model  and  quantum  chemical  semiempirical  MINDO  scheme  has  been  used  for  the 
calculation.  We  have  obtained  density  of  energy  states  of  modified  tubelenes.  It  has  been  shown 
internal  and  external  metal  atom  modification  of  carbon  nanotubes  leads  to  high  metallisation  of 
such  carbon  structures. 

Theoretical  computings  are  compared  to  the  last  experimental  results. 
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AEROSOL  REACTOR  FOR  CREATION  OF  BIPHASE 
ACTIVE  MEDIUM  OF  LASERS 

LETFULLIN  R.R.,  1QOSHIN  V.I.,  SANNIKOV  S.P. 

Uebedev  Rhgsics  Institute  of  Russian  olcademg  of  Sciences  (Santara  Branch),  J\ Vooo-Sadooaga  St.  221,  Samara 
113011.  Russia.  Tel: +7 {816  2)311181.  Tax:+7 (816  2)355600.  S-mail:  fian@ssu  samara  ru 
(First  received  25  December  1997;  accepted  for  presentation  during  IAS-4) 

Gas  disperse  systems,  consisting  from  small  disperse  particles  of  a  metal  or  their  connections, 
weighted  in  gas  mix,  present  significant  interest  as  in  fundamental,  as  applied  areas  of  a  science. 
For  example,  such  disperse  system  make  the  basis  of  an  active  medium  of  a  lot  of  lasers  on  the 
metal  vapours,  chemical  pulsed  oxygen  -  iodine  and  HF  lasers  with  the  next  aerosol  parameters: 
radius  of  particles  ~  0,1  pm,  and  their  concentration  ~  109  cm'3.  In  this  connection,  the  solution 
of  the  problem  of  reception  submicron  aerosol  of  high  concentration,  homogeneously  dispersed  in 
large  volume  is  very  important  for  prepare  biphase  active  medium.  Existing  mechanical,  chemical, 
electrolitical,  condensional  and  other  methods  of  reception  of  powders  not  always  satisfy  to  the 
requirements,  presented  to  the  ultradisperse  systems  in  the  attitude  of  dispersion,  the  forms, 
distribution  of  particles  on  the  sizes  and  pollution  by  extraneous  impurity.  As  practice  has  shown, 
method  of  electrical  explosion  of  wire  and  a  levitation  method  of  condensational  reception  of 
powders  on  opportunities  are  the  most  suitable  for  the  decision  of  specified  problem.  These 
methods  permit  to  receive  ultradisperse  powders  with  particles,  possessing  small  average  size, 
narrow  distribution  on  the  size,  spherical  form  and  high  cleanliness,  but  in  comparison  small  area 
of  the  space  (*  10  2  cm 3),  and  problem  of  homogeneous  filling  of  large  volumes  (>  10  3  cm 3)  by 
small  disperse  metal  particles  with  high  concentration  do  not  decided.  By  use  ready  powders, 
dispersed  by  dispergator,  it  is  difficult  technically  to  supply  required  parameters  of  dispersion,  size 
and  concentration  of  particles,  as  well  as  uniformity  of  filling  whole  working  volume,  because  of 
agglomeration  and  moulding  of  disperse  particles.  Besides,  the  filling  of  large  aerosol  volumes 
with  the  help  of  dispergators  proceeds  for  the  reasonably  large  times  >  10  minutes  in  comparison 
with  a  time  of  submicron  aerosol  life,  which  for  particles  in  a  range  of  sizes  r0  =  0,09  0,4  pm 

makes  ~  200  sc. 
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In  the  present  work  a  new  way  of  reception  of  biphase  laser  active  medium  from  submicron 
conducting  particles  of  high  concentration,  concluded  in  evaporation  previously  put  on  a  internal 
wall  of  a  quartz  chamber  of  a  thin  metal  layer  in  electromagnetic  field  of  a  solenoid  and 
subsequent  condensation  of  metal  vapours  is  offered.  We  this  device  for  reception  large  aerosol 
volumes  shall  name  aerosol  reactor. 

The  quartz  cylindrical  chamber,  with  temperature  melting  of  walls  considerably  exceeding  in 
melting  temperature  of  a  metal  film,  is  placed  in  uniform  electromagnetic  field  of  a  solenoid. 
Aerosol  reactor  consists  also  of  a  power  supply  and  battery  of  condensers  C.  On  a  internal  wall  of 
a  quartz  chamber  on  all  length,  or  in  a  kind  of  a  closed  final  ring  on  a  centre,  a  film  from  a  chosen 
metal  and  given  thickness  is  previously  put  plasma  powdered  or  other  way.  For  protection  a 
chamber  butt-end  walls  from  hit  of  a  metal  and  ensuring  of  homogeneous  filling  of  volume  by 
metal  vapours  the  film  evaporation  can  be  conducted  at  laminar  flow  of  a  carrying  gas  through 
unions  on  the  ends  of  a  chamber,  in  conditions  of  atmospheric  or  lowered  pressure.  The  linear 
sizes  of  aerosol  reactor  are  not  limited  and  determined  by  the  requirements  of  particular 
technological  process. 

Work  of  aerosol  reactor  we  shall  consider  for  a  case,  when  the  metal  film  is  put  on  all  length 
of  a  internal  cavity  of  a  quartz  chamber.  A  block  from  n  electrical  condensers  of  designed 
capacity  discharge  for  a  small  time  t  on  a  solenoid  with  given  parameters:  by  the  length  1,  number 
of  coils  N,  section  of  wires  S  and  resistance  of  a  primary  winding  R.  Inside  a  closed  cavity  of  a 
primary  winding  with  the  inductance  L  a  uniform  magnetic  flow  <£  sufficient  for  evaporation  for 
a  short  interval  of  a  time  of  a  metal  film  is  created.  Further,  the  metal  vapours  are  interacted  with 
a  environmental  cold  gas  and  undergo  a  condensational  jump,  accompanied  by  formation  of 
submicron  metal  particles.  The  necessary  average  size  of  formed  particles  and  their  concentration 
are  reached  by  variation  of  thickness  of  a  initial  metal  film,  as  well  as  electrical  parameters  of  the 
unit.  Evaporation  of  a  metal  film  and  vapour  condensation  in  a  flow  of  a  carrying  gas  gives  a 
additional  opportunity  of  variation  the  aerosol  particle  size.  Combined  use  of  all  parameters, 
influencing  on  the  aerosol  particle  size  (thickness  of  a  film,  electrical  parameters  of  the  unit, 
pressure  and  sort  of  a  gas,  the  speed  of  a  gas  flow),  permits  to  change  the  average  size  of  particles 
over  a  wide  range  from  tens  up  to  thousands  angstrem  and  to  reach  homogeneous  filling  by 
particles  whole  aerosol  cavity  volume.  The  scheme  of  aerosol  chamber  with  a  limited  length  of  a 
film  has  a  additional  opportunity  of  variation  of  aerosol  parameters  at  the  expense  of  change  of  a 
length  evaporated  film.  Besides,  this  scheme  is  more  preferable  from  the  point  of  view  of 
protection  a  chamber  butt-end  walls  from  hit  of  a  metal,  that  inadmissiblly,  for  example,  by  use 
of  such  chamber  inside  an  optical  cavity  of  a  laser  to  reception  of  biphase  active  medium.  The 
offered  method  is  universal  in  relation  to  various  metals  and  alloys  to  receive  for  short  times  large 
aerosol  volumes  from  ultradisperse  particles  with  the  small  average  size,  high  concentration, 
narrow  distribution  on  the  size  and  spherical  form. 
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RESEARCH  OF  PROCESSES  OF  BURNING  AND  EXPLOSION  IN  PIPELINES 
V.A.  FUKHIlV.V.I.VODJANIK,  N.P.KOZflUSHKOV,  V.N.  LITVINENKO 

( Moscow  -  Severodonetsk) 

(First  received  13  April  1998;  accepted  for  presentation  during  IAS-4) 


The  results  of  targe-scale  experimental  researches  on  localization  of  a  flame  gas  and  dust  of 
mixtures  in  the  long  pipeline  by  a  diameter  of  500  mm  with  the  help  of  elements  of  the  automatic 
system  of  suppression  of  explosions  are  resulted.  The  circuit  of  graund  installation  includes  the 
explosive  camera  V  =  10  m3,  to  which  the  pipeline  L  =  22  m  and  diameter  of  500  mm  is 
connected.  For  registration  of  pressure  of  explosion  in  the  camera  and  in  the  pipeline  the 
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induction  gauges  of  pressure  PG-10  were  used.  The  passing  of  front  of  a  jflame  on  a  pipe  was  fixed 
with  the  help  of  photogauges.  For  fixing  an  initial  stage  of  development  of  explosion  and  the 
issues  of  a  command  signal  through  the  block  of  management  on  operation  automatic  irrigator, 
carrying  out  dispersing  of  the  fire-extinguishing  powder  in  the  pipeline,  were  used  differential 
gauges  of  pressure  of  a  type  EH. 

The  researches  were  conducted  on  gasmixtures  (stechiometric  structure  benzolaeromixtures) 
and  aeromixtures  (elevator  a  dust)  mixtures.  From  the  analysis  of  results  of  explosion 
gasmixtures  of  mixture  follows,  that  the  greatest  speed  of  distribution  of  front  of  a  flame  in  the 
pipeline  and  the  greatest  pressure  in  the  camera  arises  at  initiation  of  explosion  in  a  top  of  the 
camera.  At  such  conditions  it  speed  of  distribution  of  front  of  a  flame  in  a  pipe  on  a  plot  L  =  1-2 
m.  from  an  end  face  of  a  pipe  attached  to  the  camera,  makes  V  =  250  m/s,  on  a  plot  L  =  3-4  m  - 
300m/s,  on  a  plot  L  =  6-7  m  -  400  m/s  and  further  on  a  pipe  practically  is  not  increased.  Time 
during  which  the  first  photogauge  established  on  distance  lm.  from  end  face  of  a  pipe,  fixes 
passing  front  of  a  flame,  makes  0,45s.  Maximum  pressure  in  the  camera  makesO,19MPa.  At 
initiation  of  explosion  at  the  bottom  of  the  camera  the  speed  of  distribution  of  front  of  a  flame  in 
a  pipe  approximately  in  3  times  is  less,  than  at  initiation  of  explosion  in  a  top  of  the  camera.  The 
maximum  pressure  in  the  camera  0,13  MPa,  time  of  fixing  by  the  first  photogauge  of  front  of  a 
flame  -1,1  s.  Typically  is  intensive  burning  out  of  combustible  mixture  inside  the  pipeline, 
thanking  turbulization.  The  distinction  in  speeds  of  movement  of  combustible  mixture  and  high- 
temperature  products  of  combustion  results  that  on  the  certain  time  interval  of  process  of  burning 
the  pressure  in  the  pipeline  is  sharply  increased,  exceeding  pressure  in  the  camera.  Occurs  short¬ 
term  "stopping  up"  of  the  pipeline  and  begins  proceeding  of  gas  from  the  pipeline  in  the  camera. 
It  promotes  intensification  of  burning  in  the  camera  and  results  in  sharp  increase  of  speed  of 
increase  of  pressure.  And  growth  of  pressure  in  the  camera. 

The  analysis  of  results  of  explosion  aeromixtures  shows,  that  the  parameters  of  explosion  are 
stretched  in  time  in  2-3  times  and  maximum  pressure  in  the  camera  little  bit  below,  than  for  gas 
explosion.  Essential  difference  dust  of  explosions  from  gas  is  the  absence  of  effect  "stopping  up" 
of  the  pipeline. 

The  analysis  of  results  of  explosion  benzolaeromixtures  of  mixture  for  want  of  localizations  of , 
a  flame  in  the  pipeline  by  a  way  dispersing  of  the  fire-extinguishing  of  powders  shows,  that  the 
distribution  of  a  flame  on  the  pipeline  makes  3-3,5  m  from  a  point  of  introduction  of  a  powder  in 
the  pipeline.  It  testifies  that  occurs  the  hearthal  burning  of  mixture  on  length  of  the  pipeline. 

Dynamics  of  development  of  explosion  dust  of  mixture  in  the  system  the  camera  -  pipeline,  for 
want  of  localizations  of  a  flame  in  the  pipeline  by  a  way  dispersing  20  kg  fire-extinguishing  of  a 
powder  during  2-3  s,  shows,  that  the  flame  in  a  pipe  from  a  place  of  introduction  of  a  powder  was 
not  distributed  more  than  0,5  m,  for  want  of  it  the  maximum  pressure  in  the  camera  has  made 
only  0,03  MPa  against  0,14  MPa  -similar  experience  without  introduction  of  a  powder. 

The  conducted  experiments  have  shown  basic  possibility  of  localization  of  a  flame  in  pipelines 
by  a  way  dispersing  of  the  fire-extinguishing  of  powders. 
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THE  INVESTIGATION  OF  THE  INFLUENCE  OF  CLOUDS  AND  PRECIPITATIONS 
ON  THE  PROCESSES  OF  SCAVENGING  THE  AEROSOL 
FROM  THE  TROPOSPHERE 

N.E.  VEREMEI,  YU.  A.  DOVSALUK,  A.D.  ESOROV,  M.A.  ISHENKO,  VU.PH. 
PONOMARYOV,  A.  A.  SINKEVfcH,  D.D.  STALEVlCH,  V.D.  STEPANENKO, 
K.S.KHV&ROSTOVSKY 

The  Main  QeofihysicaL  Observatory,  Saint-Petersburg  sinJceo@main  jngo  rssisu 
(First  received  06  May  1998;  accepted  for  presentation  during  IAS-4) 

The  results  of  complex  investigations  of  interactions  of  aerosol  with  clouds  (fogs)  and 
precipitations  are  considered.  The  effectivity  of  this  process  is  evaluated.  The  evaluations  of  time 
variations  of  humid  scavenging  coefficient  obtained  from  the  data  of  nature,  laboratory  and 
numerical  experiments  are  presented.  The  purpose  of  this  work  is  to  summarize  the  results  of 
complex  investigations  of  dynamics  of  humid  scavenging  the  aerosol  by  clouds  and  precipitations, 
carried  out  by  specialists  of  MGO  during  last  years. 

Nature  experiments.  Their  purpose  is  to  obtain  the  data  of  the  effectivity  of  aerosol 
scavenging  by  precipitations  in  polluted  industrial  region  and  in  ecologically  clear  region.  The 
measurements  were  carried  out  in  warm  seasons  of  1993  -  1994  and  in  cold  period  of  1997  at  the 
meteorological  station  of  MGO  (Saint-Petersburg)  and  also  in  summer  1996  in  ecologically  clear 
region  at  the  east  of  Leningrad  Oblast  (at  the  Field  Experimental  Base  in  Turgosh). 
Photoelectrical  counter  PC.GTA  and  lidar  LIVO  were  used  for  measuring  aerosols. 

In  1993  -  1994  it  was  13  days  with  precipitations  during  the  aerosol  measuring.  The 
precipitations  were  of  different  intensity  and  continuance  and  were  related  to  different  synoptical 
situations.  Aerosol  measurements  were  carried  out  during  39  days.  Aerosol  concentration 
changed  about  2  -  3  times  a  day;  from  day  to  day  these  variations  reached  30  times.  It  was 
determined  by  air  mass  transfer,  the  wind  near  the  Earth  surface  and  local  aerosol  sources. 

The  data  of  measurement  were  subdivided  on  4  groups  for  evaluation  of  the  influence  of 
cloudiness  and  precipitationregime  on  aerosol  particle  concentration.  The  1-st  group  -  the  days 
when  cloudiness  was  nonsignificant  (related  to  heat  covection)  or  clouds  were  abscent  at  all. 
From  this  group  the  days  with  significant  cooling  were  selected  in  the  2-nd  group.  Convection 
during  the  days  of  the  2-nd  group  was  weak.  The  days  of  the  3-rd  group  are  that  of  significant 
cloudiness,  more  often  stratiform,  related  to  the  frontal  situation  or  the  warm  sector  of  the 
cyclon.  The  great  cloudiness  and  inversion  layers  in  the  atmosphere  prevented  the  development  of 
convection.  The  days  of  the  4-th  group  are  that  with  precipitations  in  the  period  of  observations 
(more  often  -  from  convective  clouds). 

In  some  days  synchronic  measurements  of  coefficient  of  weakening  radiation  and  that  of 
particle  concentration  were  carried  out  with  making  use  of  lidar  and  photoelectric  counter 
respectively.  Observations  demonstrated  good  agreement  between  time  variations  of  these 
characteristics. 

Lidar  sounding  data  demonstrated,  that  when  finishing  precipitations  some  period  of 
scavenging  the  atmosphere  was  observed.  17  days  with  precipitations  were  analysed.  The  days 
were  selected  in  particular  groups:  the  days  with  weak  precipitations  of  small  continuance  -  into 
the  1-st  group,  those  with  weak  but  long  precipitations  -  into  the  2-nd  one,  those  with  significant 
but  short-time  precipitations  -  into  the  3-nd  one  and  the  days  with  significant  and  long-time 
precipitations  were  selected  into  the  4-th  group.  The  effect  of  scavenging  was  the  most  distinct  in 
the  long-time  intensive  precipitations.  Data  available  show  that  The  effect  of  scavenging  takes 
place  in  1  -  2  hours  -  in  the  case  of  long-time  precipitations  (the  2-nd  and  the  4-th  groups).  In  the 


Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


AEROSOLS  1998  vol  4a 


Page  No  207 


3-th  group  significant  but  short-time  precipitations  did  not  result  in  long-time  effect.  In  average 
this  effect  was  being  observed  in  30  min. 

In  winter  1997  were  22  days  when  measuring  the  concentration  of  aerosol  particles  d  >  0.3 
mkm  were  carried  out  (about  70  measurements  a  day).  During  5  days  measurements  were 
performed  in  snow.  For  example  on  18.03.1997  it  was  snowfall  of  weak  and  measurable  intensity 
in  Saint-Petersburg.  Before  and  after  precipitations  the  concentration  of  particles  of  all  sizes 
increased,  but  during  precipitations  it  decreased.  Scavenging  coefficient  was  approximately  equal 
for  particles  of  all  sizes  and  it-s  value  was  about  7,0  (-3)  —  8,0  (-3)  Is. 

The  experiment  of  10.08.96  carried  out  in  Turgosh  was  shown  as  an  example  of  aerosol 
measurement  in  ecologically  clear  region.  Precipitations  were  in  the  form  of  rain  (by  portions). 
The  results  of  the  experiment  showed  that  during  intensive  precipitations  great  increasing  the 
scavenging  coefficient  was  observed  just  as  short-time  precipitations  do  not  cause  any  significant 
effect  of  scavenging  the  surface  layer  of  the  atmosphere. 

Aircraft  measurements.  The  flights  were  carried  out  in  august  1991  in  Leningrad  Oblast.  The 
precipitation  zone  under  cumulonimbus  clouds  was  investigated.  The  working  hypothesis  was 
that  cumulonimbus  clouds  spreads  more  quickly  than  subcloud  air  mass.  It  is  a  result  of  forming 
the  new  cloud  elements  at  the  downwind  side  of  the  cloud  and  it  was  really  observed  in 
radiolocation  experiments.  Consequently  the  air  at  the  downwind  side  from  precipitation  zone 
must  contain  greater  amount  of  aerosol  particles  in  comparison  with  the  upwind  side  as  a  result 
of  scavenging  the  aerosol  by  precipitations.  In  fact  it  means  that  the  measurements  were 
performed  before  and  after  the  precipitation  zone  along  the  air  stream.  Lidar  LIVO  was  used  for 
measuring  the  aerosol.  Unfortunately  only  limited  number  of  experiments  was  carried  out  and 
only  4  clouds  were  investigated.  The  results  of  measurements  showed  that  radiation  weakening 
coefficient  at  the  downwind  side  from  precipitation  zone  is  much  greater  than  that  at  the  upwind  side. 

Laboratory  experiments.  The  carbon  particles  were  used  as  investigated  aerosol.  The  series  of 
experiments  were  carried  out  to  investigate  the  interaction  between  the  aerosol  and  fog: 
investigation  of  dry  precipitation  and  their  scavenging  by  fog  in  the  Small  Fog  Chamber  (SFC). 
30  experiments  were  performed. 

The  results  of  investigation  of  dry  precipitating  aerosol  in  SFC  showed  that  the  concentration 
of  particles  d  <  0,5  mkm  did  not  vary  when  carrying  out  the  experiment.  For  particles  with  d  - 
(0,5  -  1)  mkm  the  coefficient  of  dry  precipitating  in  average  reached  1,0  (-3)  /s,  but  for  particles 
with  d  >  1  mkm  it’s  average  value  was  about  1 ,6  (-3)  /s. 

The  fog  makes  the  scavenging  process  more  intensive  for  particles  with  d  >  0,5  mkm.  For 
particles  from  the  dyapason  of  d  =  (0,5  -  1,0)  mkm  scavenging  coefficient  was  about  1,8  (-3)  /  s, 
for  those  with  d  >  1  mkm  it  is  about  2,7  (-3)/  s.  So,  the  scavenging  coefficient  for  particles  with  d 
>  0,5  [im  increases  as  a  result  of  the  influence  of  fog  1,7  -  1,8  times  in  comparison  with  dry  precipitating. 

Numerical  simulation.  In  this  work  were  presented  the  results  of  investigation  the  dynamics  of 
humid  scavenging  the  aerosol  with  making  use  of  nonstationary  parametrized  numerical  model  of 
a  convective  cloud  prepared  by  the  specialists  of  MGO  and  modified  by  including  the  block  of 
describing  the  spreading  of  solid  aerosol  particles  and  their  interaction  with  drops  and  air 
currents.  In  the  subcloud  layer  (z=200  -  400  m)  the  emission  of  aerosol  particles  of  a  given  radius 
(10,  20  or  30  mkm)  was  simulated  as  an  instantaneous  source.  The  variation  of  aerosol 
concentration  in  this  layer  characterized  by  scavenging  coefficient  m  was  considered. 

Calculations  showed  that  the  time  variation  of  m  has  two  maxima.  The  first  of  them  is  a  result 
of  increasing  the  upward  air  current  velocity  and  increasing  the  role  of  convection  in  the  process 
of  upward  aerosol  transfer.  The  second  maximum  is  caused  by  moving  the  particles  downward  as 
a  result  of  downdrafts  and  falling  precipitations.  The  value  of  the  second  maximum  is  greater 
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than  that  of  the  first  one  by  one  order  because  the  convective  transfer  of  particles  the  same  with 
their  gravitational  precipitating  and  scavenging  by  the  rainfall  is  directed  downward. 

So,  as  a  result  of  complex  investigations  of  scavenging  processes  it  is  showed,  that 
precipitations  and  fogs  increase  aerosol  scavenging  in  comparison  with  dry  precipitating.  The 
significant  effect  is  reached  when  precipitations  are  intensive  and  have  a  great  continuance. 
Available  data  show  that  the  effect  of  scavenging  the  atmosphere  can  be  observed  in  1  -  2  hours  m 
the  cases  of  long-time  intensive  precipitations.  Preliminary  results  show  that  scavenging  by  snow 
is  more  intensive  than  scavenging  by  liquid  precipitation.  Aerosol  scavenging  coefficient  (d  >  1 
mkm),  obtained  from  results  of  theoretical  and  laboratory  experiments  are  similar  with  with  those 
obtained  in  nature  conditions.  Their  values  are  about  1,0  (-3)  —  5,0  (-3)/s. 
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THE  EVALUATION  OF  THE  APPLICABILITY  OF  THE  CONTINENTAL  AEROSOL 
MODEL  FOR  RADIATIVE  CALCULATIONS 
RUBLEV  A.N.1.CHUBAROVA  N.VE.-.TROTSENKO  A.N.'.TREMBACH  V.VA.ZAHAROVA  P.V.3 

I .  Russia*  Research  Center  Kurchatov  Institute.  Russia.  (rublet/Sim/t .  kiaeru) 

2 .  Meteorological  Observatory.  Moscow  State  University,  Russia 

3 .  Moscow  State  Ufcademy  of  Jnstrument-Jndustry  and  Informatics 
(First  received  26  March  1998;  accepted  for  presentation  during  IAS-4) 

One  of  the  ways  for  the  testing  of  used  models  and  methodologies  in  radiative  transfer  is 
direct  comparisons  of  the  calculated  and  observed  solar  fluxes.  The  experimental  data  were  taken 
from  two  independent  surface  radiometry  databases  with  various  types  of  instrumentation 
obtained  in  different  geographical  regions.  The  first  database  includes  solar  radiation  data  and 
supporting  meteorological  information  obtained  in  meteorological  observatory  of  Moscow  State 
University  (MO  MSU)  in  1995  and  1996,  the  second  one  is  based  on  solar  radiometer  data 
collected  during  american  experiment  CAGEX  (1-in  April  1994,  2  -  October  1995  in  Oklahoma). 
The  comparisons  between  measured  and  modeled  radiative  fluxes  were  carried  out  for  clear  sky 
conditions.  For  model  calculations  within  the  shortwave  SW  spectral  region  the  Monte-Carlo 
technique  is  applied  in  combination  with  line-by-line  methods  which  account  for  selective 
absorption  of  the  atmospheric  gases. 

Vertical  profiles  of  atmospheric  parameters  were  specified  according  to  well-known  model 
"midlatitude  summer"  proposed  in  [1].  The  modification  of  water  vapor  and  ozone  content  was 
carried  out  by  multiplying  the  mass  concentration  profile  by  a  constant.  The  vertical  profiles  of 
atmospheric  aerosol  lower  than  12  km  were  taken  according  to  CONT-1  [2]  and  according  to 
BSA  stratification  -  for  the  12-20km  layers.  Variations  of  aerosol  optical  thickness  were  defmed  in 
the  near-surface  layer  (0-2km).  The  aerosol  attenuation  was  not  taken  into  account  in  the  layers 
above  20km.  The  analysis  of  the  discrepancies  between  measured  and  modeled  diffuse  radiation 
shows  that  they  vary  for  separate  cases  in  the  similar  ranges:  -24-+ 15  W/m2  and-17-+12  W/m2  - 
respectively  for  Moscow  and  Oklahoma.  The  extreme  low  values  observed  in  Moscow  can  be 
explained  by  the  specific  meteorological  conditions  when  absorbing  aerosol  particles  would 
accumulate  in  atmosphere  (i.  e.  August  1996).  We  draw  attention  to  the  fact  that  the  differences 
between  calculations  and  measurements  of  diffuse  irradiance  vary  in  the  same  range  in  spite  of 
different  types  of  instruments  utilizing  in  Russia  and  in  the  USA  with  independent  calibration 
technique  and  in  spite  of  different  geographical  regions  in  which  the  experiments  were  carried  out. 
On  the  whole  some  overestimation  of  calculated  solar  fluxes  obtained  by  our  model  computations 
in  comparison  with  direct  and  diffuse  irradiance  measurements  are  observed.  But  they  are  not 
large.  Maximal  difference  between  measured  and  modeled  global  irradiance  does  not  exceed  1% 
or  0.7%  from  the  extraterrestrial  value.  Therefore  after  converting  to  the  daily  averaged  solar 
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radiation  absorption,  it  makes  up  about  3W/m2,  e.  g.  5-10  times  less  than  the  biases  of  15-30 
W/m2  between  the  experimental  data  and  the  climatic  models  estimates  mentioned  in  [3]. 

Using  the  benchmark  database  of  calculated  solar  fluxes  the  daily  averaged  absorption  of 
solar  radiation  Q  was  directly  obtained.  The  simulations  were  done  for  clear  sky  conditions  of 
midlatitude  summer  utilizing  the  continental  aerosol  model  with  vertical  profiles  CONT-I  [1]  and 
total  aerosol  optical  thickness  0.23  using  the  averaging  by  zenith  solar  angle.  Q  was  shown  to  be 
25-27%  in  relation  to  the  extraterrestrial  solar  flux  at  the  upper  boundary  of  atmosphere 
depending  on  the  day  of  the  year.  This  estimates  are  in  a  good  agreement  with  mean  value 
Q=25%  which  was  calculated  by  A.  Arking  on  the  basis  of  ground  and  satellite  data  for  clear  sky 
conditions  [3].  According  to  climatic  models  the  average  atmospheric  absorption  is  about  17%  [3]. 
The  comparisons  of  experimental  and  calculated  SW  fluxes  indicate  that  there  are  no  significant 
biases  between  them  at  least  in  clear  sky  conditions. 

The  application  of  continental  aerosol  model  CONT-1  is  considered  to  be  reasonable  for  the 
estimation  of  solar  fluxes  in  these  regions.  It  should  be  stressed  that  CONT-1  contains  90%  of 
water-soluble  particles  [2].  They  are  responsible  for  the  single  scattering  albedo  A=0.9  in  visible 
spectral  range  which  to  a  great  extent  determines  the  level  of  diffuse  irradiance.  Optical 
characteristics  of  water-enveloped  particles  have  a  weak  dependence  on  their  generating  chemical 
substances  and  are  mainly  determined  by  water  optical  properties.  The  predominance  of  these 
particles  in  the  atmosphere  may  be  the  main  reason  of  the  wide  application  of  this  aerosol  model. 

The  based  on  good  coincidence  of  calculations  with  the  experimental  estimates  of  the 
scattering  fluxes  both  in  Moscow  and  in  Oklahoma  natural  aerosol  had  such  value  A  even  for  the 
cases,  when  the  relative  humidity  was  equal  30-40%.  Sideways  this  contradicts  with  the  data  [4], 
of  which  follows,  that  at  such  humidity  the  aerosol  drops  transform  to  solid  particles,  the 
distribution  of  particle  dimensions  narrows,  and  their  mean  radius  become  to  2-3  time  less  than 
initial  one.  All  that  according  to  our  calculations,  based  on  the  Mie's  theory,  decreases  the  single 
scattering  albedo  at  least  up  to  values  A=0.2-0.3.  This  work  was  supported  by  American 
foundation  CRDF  (grant  RG2-126). 
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EVALUATION  OF  LIQUID  SPRAYING  DISPERSITY  BY  THE  PNEUMATIC  SPRAYERS 
WITH  MIXING  OF  THE  COMPONENTS  IN  THE  POROUS  ELEMENT. 

ROMAKHIN  S.S.,  BAZAROV  V.G.,  SHMIRKOV  O.V.,  RUDAKOV  V.P.,  CHEQIS  LL. 
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(First  received  12  March  1998;  accepted for  presentation  during  IAS-4) 

Among  variety  of  the  pneumatic  sprayers  different  types  the  sprayers  stand  out,  the  flow¬ 
through  channels  of  which  have  the  porous  penetrable  materials  [1,2]  and  among  the  latter  ones 
the  sprayers  stand  out  with  mixing  of  gas  or  liquid  in  a  porous  mixing  element  [3].  Due  to  the 
high  efficiency  of  heat  exchange,  monodispersity  of  the  generated  ultraflnely-divided  flows, 
uniform  distribution  of  numerous  channels  over  the  surface  forming  the  flow  etc.,  it  is  possible  to 
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use  such  sprayers  in  various  fields  of  engineering,  for  instance,  in  the  gas  generators  with  thermal 
decomposition  of  unitary  fuels  in  rocket  engines  building. 

Presently,  for  evaluation  of  spraying  quality  the  numerous  empirical  formulas  are  largely  used 
that  describe  the  drop  mean  diameter  as  a  function  of  the  mixture  components  physical 
parameters  (density,  viscosity,  surface  tension),  sprayer  operation  parameters  (velocity, 
components  relationship),  and  geometrical  characteristics  of  its  flow-through  parts.  However, 
calculation  of  the  liquid  drop  diameter  for  the  porous  sprayers  from  the  known  equations,  gained 
for  the  case  of  sprayers  with  similar  construction  [4],  gives  the  results  overstated  by  a  factor  of  30- 


50. 

From  the  different  classes  of  the  pneumatic  sprayers  the  internal  mixing  sprayers  with  flooded 
nozzle  and  with  crossed  motion  of  the  flows  (Shukhov’s  type  of  sprayers  [4])  are  the  most  similar 
to  each  other  by  their  types  of  the  working  process  organization. 

Investigations  carried  out  by  Nikiyama  and  Tanasava  [5]  enabled  to  get  the  empirical 
dependence  that  takes  into  account  the  special  features  of  gas-dynamic  picture  of  the  liquid  and 
gas  flow;  these  features  are  in  the  mechanism  of  the  initial  preliminary  fragmentation  of  the  liquid 
inside  of  the  sprayer  which  mechanism  differs  the  Shukhov’s  sprayer  from  the  sprayers  of  other 
types. 

Experimental  study  of  various  liquids  (water,  ethyl  spirit,  glycerin)  enabled  to  calculate  a 
correction  factor  C  allowing  to  use  the  equation  of  Nikiyama-Tanasava  for  estimation  of 
dispersity  of  the  finely-dividing  (permeability  is  about  0.16)  pneumatic  sprayers  with  the  error  of 
8-10%.  Mean  drop  diameter  d  is  calculated  from  the  formula; 

4dN(riVms) , 

(riVv.p.d)4 


where  dN  -  mean  diameter  calculated  from  the  Nikiyama-Tanasava’s  formula; 


rilj ,  rilg  -  flow  rates  of  the  liquid  and  gas 


pi  -  density  of  the  liquid; 

Vi  -  kinematic  viscosity  coefficient; 

de  -  diameter  of  the  equivalent  capillary  of  the  porous  material. 

Range  of  the  regime  parameters  variation  was  the  following: 

-  pressure  differentials  for  liquid  and  gas  -  till  0.8  MPa; 

-  liquid  flow  rate  -  till  150  g/s: 

-  gas  flow  rate  -  till  5  g/s. 
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ENDOHEDRAL  METALLOFULLERENES:  PREPARATION,  EPR  SPECTROSCOPY 

&  POTENTIAL  APPLICATION. 

V.k.koltgVer,  V.p.bubnoY,  Ya.lestrin,  e.e.laukhina,  e.b.Yaqubskil 

Jnstitute  for  Chemical  Physics  Research,  RMS,  ChemogolotHca,  Moscow  Region,  Russia,  koltovet@icft.acru 
(First  received  26  March  1998;  accepted  for  presentation  during  IAS-4) 

Endometallofullerenes  (incarceranes,  M@C2n)  are  endohedral  carbon  clusters  that  contain 
metal  atoms  (lanthanides,  or  Sc,  Y,  U,  and  Ca)  trapped  within  a  fullerene  cage.  The  unique 
structure  and  reactivity  of  M@C2n  are  of  great  interest  in  the  context  of  their  chemical  reactivity 
and  physical  properties.  However,  physical  and  chemical  properties  of  M@C2n  are  as  yet  poorly 
investigated  owing  to  poor  accessibility  of  these  compounds.  Therefore,  improvement  in  methods 
for  the  synthesis  and  isolation  of  M@C2n  is  one  of  the  current  problems  in  the  area  of  chemistry 
and  physics  of  carbon  clusters.  As  far  as  the  M@C2n  molecules  have  essentially  asymmetrical 
electron  structures,  they  should  possess  large  dipole  moments  in  contrast  to  with  empty  fullerene 
molecules.  We  have  developed  a  novel  proficient  method  of  extraction  of  M@C2n  from 
fullerene-containing  soots,  the  advantage  of  which  lies  in  usage  of  two  consecutive  extraction 
steps,  each  relying  on  a  fundamental  difference  in  polarity  between  endohedral  metallofullerenes 
and  empty  fullerenes.  In  the  first  step,  o-xylene  was  used.  This  solvent  of  low  polarity  expelled 
empty  fullerenes  from  the  fullerene-containing  soot  but  did  not  significantly  reduce  the  content  of 
M@C2n  in  the  soot.  In  the  second  step,  polar  solvent  N,N-dimethylformamide  (DMF)  was 
employed  for  the  selective  extraction  of  M@C2n  from  the  residue  soot.  This  method  has  been 
applied  for  isolation  of  endohedral  La-  and  Yfullerenes  from  the  soots  obtained  in  the  electric-arc 
reactor.  The  resultant  DMF  extracts  virtually  contain  no  C60,  C70  and  other  empty  fullerenes. 
The  yield  of  the  DMF  extracts  reaches  1%  of  the  primary  soot  mass.  We  have  obtained  as  much 
as  100  mg  of  the  endometallofullerene  concentrate  without  empty  fullerenes  upon  extraction  of  10 
g  of  the  primary  soot. 

Thus,  our  method  enables  production  of  large  amounts  of  concentrated  M@C2n  to  be  used  in 
basic  and  applied  research. 

In  part,  it  has  been  suggested  that  La@C82  be  used  for  measurement  of  oxygen  in 
microheterogeneous  chemical  and  biological  systems.  Under  careful  deoxygenation,  the  solutions 
of  La@C82  in  o-dichlorbenzene  demonstrate  octet  EPR  signals  with  the  individual  line-width 
value  0.14  G  at  room  temperature.  This  value  grows  with  increase  in  the  air-oxygen  pressure. 
Similarly,  the  solutions  of  Y@C82  under  careful  deoxygenation  demonstrate  doublet  signals 
with  the  line-width  value  0.12  G  that  increases  with  oxygen  concentration.  The  effects  of  line- 
width  broadening  by  oxygen  are  of  reversible  linear  character  that  makes  it  possible  to  use 
La@C82  andY@C82  for  measurement  of  oxygen. 

This  contribution  was  supported  by  Russian  Foundation  for  Basic  Research,  #  98-03-33243a. 
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RESEARCH  OF  DYNAMICS  OF  DEVELOPMENT  AND  SUPPRESSION  OF 
EXPLOSION  IN  CLOSED  VESSELS 

a.b,  bordiakoVskiY,  n.p.  kozhushkoV,  a.V.  gqlotaYstroV,  V.a.  pukhiiY 

(Severodonetsk  -  Uloscoos) 

(First  received  13  April  1998;  accepted  for  presentation  during  IAS-4) 

The  results  experimental  range  researches  on  dynamics  of  development  dust,  gas  and  hybrid 
mixtures  in  dosed  vessels  of  volume  10  and  50  cubic  metres  (m3)  and  their  localization  with  the 
help  of  automatic  systems  of  explosions  suppression  are  held  (ASES). 

As  aeromixtures  the  following  components  were  used:  elevator  dust,  vitan  -  2  M,  technical 
simasin,  coal,  phtalic  anhydride.  As  fuel  for  mixtures  were  used:  petrol,  acetone,  benzol.  The 
hybrid  mixtures  had  the  following  structure:  elevator  dust  +  benzol  +  air,  phtalic  anhydride  + 
benzol  +  air. 

The  main  characteristics  of  dynamics  of  explosions  (dust)  development  are:  -  The  maximum 
pressure  of  explosion  (Pmax)  for  various  concentration  of  investigated  dusts  makes  0,4  -  0,8  MPa, 
the  obtained  significances  Pmax  are  approximately  higher  10  %,  than  Pmax  for  small  laboratory 
installations; 

-  The  values  of  middle  visible  speeds  of  flame  distribution  are  rather  small  and  make  1  -  5  m/s; 
-Time  from  the  beginning  of  explosion  initiation  before  achieving  Pmax  depending  on 
concentration  and  component  makes  for  capacity  10  cubic  metres  m3  :  0,6  -  2,2  s,  for  capacity  50 
m  :  0,8  -  3,2  s. 

-  The  pressure  increase  in  initial  period  of  development  of  explosions  occurs  rather  slowly  and 
given  slice  of  time  called  as  "induction"  period  of  explosion  development  for  dust  explosions 
considerably  exceeds  similar  period  for  gas  and  hybrid  explosions.  This  feature  of  dust  explosions 
allows  to  present  less  rigid  requests  to  ASES. 

The  characteristics  of  hybrid  mixtures  explosions  have  their  features.  It  is  necessary  to  mark 
that  insignificant  (ultralimited)  additions  of  hybrid  mixture  hard  component  in  gas  mixture 
intensify  its  combustion.  Explosion  pressure  appreciably  grows  and  combustion  reaction 
proceeding  time  is  reduced.  The  maximum  pressure  of  explosion  Pmax  is  displaced  in  the  party  of 
poor  mixtures.  Increasing  of  the  hard  component  concentration  in  the  structure  of  hybrid  mixture 
results  to  decreasing  Pmax,  however  pressure  increasing  maximum  speed  (dP/dt)max  is  increased 
and  at  certain  concentration  of  dust  surpasses  significance  (dP/dt)  max  for  gas  (mixtures) 
explosions.  Maximum  pressure  of  hybrid  mixture  explosion:  elevator  dust  +  benzol  +  air  for 
vessel  of  volume  10  m"  makes  0,7  -  0,9  MPa,  time  of  achievement  Pmax  -up  to  1,0  sec. 

Experiments  on  explosions  suppression  of  combustible  mixtures  that  have  been  mentioned 
with  the  help  ASES,  which  principle  of  operation  consists  of  detection  of  initial  stage  of  explosion 
development  by  highly  sensitive  gauges  and  rapid  injection  of  fire-extinguishing  structure,  which 
stops  process  of  explosion  development  have  shown  that: 

-Aeromixtures  explosions  are  easily  suppressed  by  water  and  fire-extinguishing  powders. 
Aeromixtures  explosion  can  be  practically  suppressed  at  any  stage  of  their  development; 

-  The  explosions  of  gas  and  hybrid  mixtures  are  successfully  suppressed  only  with  the  help  of  fire¬ 
extinguishing  powders.  The  most  effective  are  the  powders  on  a  phosphorus  ammonia  salts  basis; 

-  It  is  most  difficult  to  carry  out  the  explosions  suppression  of  hybrid  mixtures  with  the  increased 
contents  of  a  hard  component,  that  is  such  mixture  where  (dP/dt)max  reaches  the  greatest 
significance. 

Experiments  of  explosions  suppression  of  the  above-stated  combustible  mixtures  in  vessels  of 
volume  10  and  50  m3  have  shown  that  minimal  explosion-suppressional  concentration  of  fire 
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extinguishing  substances  are  within  the  limits  of  0,6-1 ,5  kg/m3  at  the  residual  pressure  in  capacity 
after  operating  of  ASES  does  not  exceed  0,05  MPa. 

The  results  of  explosions  suppression  experiments  specify  that  with  increasing  of  a  protected 
vessel  volume  the  explosion-suppressional  concentration  of  fire-extinguishing  substance 
decreases.  Theoretical  and  experimental  researches  have  shown  the  possibility  of  using  ASES  for 
explosions  suppression  of  acromixtures  in  big  volumes  (up  to  500  m3 ). 
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FEATURES  OF  THE  SORPTION  OF  LIGHT  ATOMS 
ON  SINGLE  WALL  CARBON  NANOTUBES 

I.V.ZAPOROTSKOVA,  N.Q.  LEBEDEV,  A.O.UTINSKU,  L.A.CHERNOZATONSKII* 

Volgograd  State  University.  700062  Volgograd,  Russia 
institute  of  Biochemical  Physics,  Russian  Academy  of  Sciences,  117334  Moscow,  Russia 

(First  received  04  June  1998;  accepted  for  presentation  during  IAS-4) 

The  mechanisms  of  sorption  of  F,  O,  C,  and  Cl  atoms  on  the  surface  of  a  single-wall  carbon 
nanotube  are  studied,  and  a  comparison  is  made  with  the  case  of  sorption  of  these  atoms  on 
graphite  surface.  Three  versions  of  the  position  of  the  adatoms  above  the  surface  were  studied.  A 
cyclic-cluster  model  and  an  appropriately  modified  MNDO  computational  scheme  are  use.  The 
optimal  geometry  of  the  sorption  complexes  and  sorption  energies  are  obtained. 

The  fact  that  most  advantages  versio  of  sorption  if  the  adatoms  studied  is  above  a  carbon 
atom  of  nanotube  can  be  explained  by  the  fact  that  the  sorption  bond  is  stronger  because  it  has  a 
higher  s-type  fraction. 
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OF  DAIRY  PRODUCE 
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/ 25810.  Moscow.  QSR-77 .Volokolanakoye  sh  V.  JWRMCMdJtd.;  f 58-0020;  fax.:  158-0367;  ckegi&glasnetru . 
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dS  «€jsk-ndUc» ,  town  of  Bjsh  ( foasnodarskig  land) 

(First  received  20  April  1998;  accepted  for  presentation  during  IAS-4) 

To  enhance  considerably  storage  life  of  the  dairy  produce  as  the  nonstratified  emulsions,  the 
homogenization  process  is  used  that  is  the  process  of  enhancement  of  dispersion  content 
uniformity  by  means  of  fragmentation  of  the  fractions  involved  and  their  uniform  distribution 
over  the  whole  volume.  One  of  the  homogenization  steps  is  the  product  dispersion  in  various 
stages  of  the  homogenizing  injector. 

Presently,  the  homogenizers  K5-OGA-l,2;  Al-OGM-5  etc.  are  most  generally  employed  in 
Russia.  The  product  homogenization  process  with  such  homogenizers  is  realized  at  the  pressure 
differentials  of  150-180  atm  on  the  homogenizing  injector  valves. 

Substantial  decrease  of  the  required  pressure  differentials  on  the  injector  can  be  realized  at  the 
expense  of  turbulizing  intensification  with  the  help  of  the  valves  having  the  turbulizing  turnings. 
At  modernization  of  the  serial  homogenizer  Al-OGM-5,  the  homogenizing  injector  with 
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labyrinth  gap  and  discharging  chamber  [1]  and  the  injector  with  labyrinth  gap,  discharging 
chamber  and  damping  cavity  [2]  have  been  developed  and  put  into  operation. 

Flowing  of  the  high-speed  flow  of  the  product  through  the  injectors  labyrinth  gaps  enhances 
the  suspensions  homogenization  efficiency  and  enables  to  lower  the  required  pressure  differential 
on  retention  of  the  dispersion  quality.  The  availability  of  discharging  chamber  in  the  construction 
makes  the  injector  resistant  to  the  transversal  dynamic  loading  arising  at  nonperiodical 
disturbances  of  pressure  in  a  some  point  of  the  gap.  The  availability  of  damping  cavities  provides 
the  injector  location  steadiness  at  influence  of  the  dynamic  tangential  loadings.  These  measures 
allow  to  stabilize  the  gap  size  around  the  valve  axis. 

The  developed  injectors  have  been  put  into  service  on  the  dairy-producing  factories  of  the 
towns:  Ejsk  (Krasnodarskiy  land),  Podol’sk,  Lyubertsy,  Mytischi  (all  of  Moscow  region). 

Modernization  of  the  serial  injector  differs  its  simplicity,  reliability,  minimal  expenditures;  it 
does  not  demand  any  changes  in  design  of  the  homogenizer  and  the  modernization  is  substitution 
of  the  saddle  and  valve. 

Exploitation  of  the  injectors  has  shown  that  use  of  such  methods  of  the  products  turbulizing 
provides  lowering  of  the  necessary  pressure  differential  (it  means  reduce  of  energy  consumption) 
by  25-30%  in  comparison  with  the  serial  injector  at  retention  of  the  homogenization  degree  and 
quality  of  the  products  reprocessed  (of  the  emulsion  dispersity).  Therewith  the  valve  exploitation 
period  increases  by  1.5-2  times  and  conditions  improves  considerably  for  the  homogenizers 
exploitation  in  respect  to  influence  on  servicing  staff  of  such  harmful  factors  as  noise  and 
vibrations.  Besides,  the  service  period  for  the  pump  and  other  homogenizer  units  increases  and 
their  wear  decreases. 
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The  new  types  of  regenerative  metalceramic,  all  metal  and  all  ceramic  filter  materials  have 
been  developed  for  high  efficiency  collection  of  radioactive  microcontaminants  with  particle  size 
exceeding  of  0.01  micron.  Filter  materials  have  the  anisotropical  structure  usually  consisting  of 
the  finely  porous  metallic,  cermet  or  ceramic  layers  attached  to  a  coarsely  porous  reinforced 
cermet  base.  They  are  produced  in  the  form  of  disc  and  leaf  as  well  as  of  cylindrical  tubes  80-1000 
mm  in  the  length.  Outer  diameter  of  cartridges  is  of  16-40  mm.  Filter  elements  were  made  of 
nickel,  stainless  steel  and  aluminium  oxide.  They  may  be  used  for  prefiltration,  fine  purification 
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and  ultrafine  filtration  of  air  and  process  gases  from  radioactive  disperse  microcontaminants. 

The  materials  are  manufactured  in  three  make-ups  [1],  namely: 

MCF-P  is  for  gas  prefiltration  with  efficiency  E  >  99  %  with  respect  to  particle  size  D  more  than  1.5 

micron  under  differential  pressure  drop  APo  is  of  about  10-15  mm  H2O;  MCF-F  is  for  fine  gas 
cleaning  with  efficiency  E>99.9999  %  for  particle  with  D  >  0.01  pm  at  APo<  100-1 20  mm  H20; 

MCF-U  is  for  ultrafiltration  of  air  and  process  gas  with  efficiency  E  >  99.9999999  %  with 
respect  to  the  most  penetrating  aerosol  particles  of  0. 1  micron  in  size  at  APo  of  140-180  mm  H2O. 

Here  APo  is  the  differential  pressure  drop  of  filter  materials  at  air  filtration  rate  U  of  1  cm/s  and 
air  temperature  of  20  °C  ;  E  is  the  collection  efficiency  of  aerosol  particles  at  U  =  5  cm/s.  As  a 

rule,  the  filter  element  differential  pressure  AP  is  a  linear  function  of  gas  flow  rate.  At  a  constant 
gas  temperature  and  face  flow  rate  U  <  15  cm/s  its  value  can  be  calculated  with  practically 

sufficient  accuracy  using  equation  AP  =  U  x  APo  . 

Developed  filter  elements  have  strong  mechanical  strength  and  corrosive  properties  as  well  as 

they  endue  the  high  temperatures  up  to  1000  °C  (in  oxidising  atmosphere  of  air  for  AI2O3 
material),  abrupt  pulsed  gas  flow  and  action  of  strong  alpha-,  beta-  and  gamma-radiation  and 
neutron  flow. 

On  the  basis  of  produced  filter  elements  a  standard  size  series  has  been  drawn  for  cermet  v' 
modules  with  optimised  construction  at  volume  flow  rate  of  gas  from  1  up  to  2000  m1 2 3/h.  The 
nuclear  safe  filter  modules  have  been  also  developed  for  high  efficiency  filtration  of  air  from 
radioactive  aerosols  in  Atomic  Power  Stations.  The  regeneration  of  filter  elements  and  modules 
for  prefiltration  and  fme  purification  of  gases  are  performed  periodically  by  back  pulsing  of  pure 
air  or  process  gas.  As  a  result,  the  differential  pressure  of  material  after  regeneration  differs  from 

initial  value  of  APo  not  more  than  20-40  %.  Herewith  the  filter  elements  endue  more  than  1000 


regeneration  cycles. 

At  present  the  sintered  metal,  metalceramic  and  ceramic  filters  are  used  for  fine  purification  of 
air  and  process  gases  in  different  fields  of  Atomic  Industry,  namely:  fluorination  procedure,  “pure 
purge”  process,  electrolysis,  reprocessing  of  nuclear  fuel,  gas  cleaning  in  high  temperature  gas 
reactor,  etc.  Some  problems  concerning  the  air  cleaning  in  Chernobyl  Atomic  Power  Station,  high 
efficiency  collection  of  high  disperse  aerosol  particles  at  fluorination  procedure  of  nuclear  fuel 
and  waste  enriched  by  U-235,  gas  ultrafiltration  from  plutonium  aerosols,  as  well  as  high 
temperature  filtration  of  I,  C,  Mo,  Pt,  Ag,  Rh  ,  Tc,  Ru  disperse  microcontaminants  from  LiF  - 
BeF2  or  LiF  -  NaF  molten-salts  will  be  discussed  in  considerable  detail.  It  is  well  known  [2],  that 
these  molten  -  salts  are  used  in  Molten-Salt  Reactor. 
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DESIGN  OF  HIGH-POWER  PULSED  CHEMICAL  HF-LASER  ON  BIPHASE 
ACTIVE  MEDIUM  WITH  AEROSOL  REACTOR 
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(First  received  25  December  1997;  accepted  for  presentation  during  IAS-4) 

A  perspective  direction  in  the  field  of  creation  powerful  pulsed  chemical  HF  generators  - 
amplifiers  is  to  use  the  photon  -  branching  chain  (PBC)  reaction,  which  is  ignited  in  biphase  active 
medium,  i.e.  in  the  medium,  containing  by  a  working  gas  and  at  ultrafine  passive  particles  of  a 
metal.  However,  here  unsolved  remains  the  problem  of  reception  and  homogeneous  filling  of 
large  working  volumes  of  a  laser  (V  >  10 3  cm 3)  by  the  submicron  monodisperse  aerosol  for  small 
times,  not  exceeding  of  lifetime  of  such  aerosol  with  given  properties:  by  the  size  of  particles  ro  « 
0,09  4-  0,4  pm  and  their  concentration  n  »  10  9  4- 10 7  cm'3. 

In  the  present  work  a  new  design  of  high-power  pulsed  HF  laser  on  PBC  reaction,  which 
initiated  in  the  aerosol  reactor  is  offered  in  essence.  In  such  closed  scheme  of  a  laser,  for  the  first 
time  including  by  the  device  for  reception  and  homogeneous  filling  of  working  volumes  by  the 
ultrafine  aerosol,  is  considerably  reduced  a  formation  time  of  biphase  active  medium  and  is 
ensured  required  parameters  of  disperse  components. 

The  optical  scheme  of  a  laser  consists  from  unstable  telescopic  cavity,  structurally  connected 
with  aerosol  reactor.  On  a  forward  cavity  mirror  a  aperture  of  connection  with  a  specifying 
generator  is  executed.  Aerosol  reactor  represents  cylindrical  chamber  from  tempriturefirmed 
quartz  glass,  on  a  internal  wall  of  which  a  aluminium  film  of  given  thickness  is  previously  put 
plasma  dusting  or  other  way.  Reactor  consists  also  from  a  solenoid,  power  supply  and  battery  of 
condensers.  The  linear  sizes  of  aerosol  reactor  are  defined  by  a  design  of  a  optical  cavity. 

The  formation  of  biphase  active  laser  medium  in  the  aerosol  reactor  occurs  at  the  expense  of 
evaporated  metal  film  in  magnetic  field  of  a  solenoid  and  subsequent  condensation  metal 
vapours.  For  protection  of  cavity  mirrors  from  metal  vapours  hit  and  both  for  ensuring  of 
homogeneous  filling  of  reactor  volume  by  the  aluminium  vapours  the  evaporation  of  a  film  is 
carried  out  at  laminar  flow  of  carrying  gas  through  unions  on  the  ends  of  a  chamber.  The  small 
additive  of  a  oxygen  in  the  mixture  results  in  formation  oxidised  film  on  a  surface  of  formed 
aluminium  particles.  Such  oxidised  film,  thickness  10  —  20  angstrem,  prevents  spontaneous 
hydrogen  -  fluorine  ignition  of  a  working  laser  mix  at  mixing  with  disperse  component.  The 
necessary  average  size  of  formed  particles  and  their  concentration  are  reached  by  variation  of  a 
initial  film  thickness,  as  well  as  electrical  parameters  of  the  unit.  Combined  use  of  all  parameters, 
influencing  on  the  aerosol  size  (thickness  of  a  film,  electrical  parameters  of  the  unit,  pressure  and 
speed  of  a  gas  flow),  permits  to  change  the  average  size  of  particles  over  a  wide  range  from  tens 
up  to  thousands  angstrems  and  to  reach  homogeneous  filling  by  particles  whole  working  volume 
of  a  chamber.  The  aerosol  chamber  scheme  with  a  limited  length  of  a  film,  dusted  manner  of  a 
ring  on  a  chamber  centre,  has  more  one  additional  opportunity  of  aerosol  parameters  variation  at 
the  expense  of  evaporated  film  length  change.  Besides,  this  scheme  is  more  preferable  from  the 
point  of  view  of  protection  edge  of  a  chamber  walls  from  metal  hit,  that  madnusseble  by  use  of 
such  chamber  inside  a  laser  cavity  to  reception  of  biphase  active  medium.  The  offered  method  of 
the  biphase  active  laser  medium  creation  is  universal  in  relation  to  various  metals  and  alloys  and 
permits  to  receive  for  small  time  large  aerosol  volumes  from  ultradisperse  particles  with  the  small 
average  size,  high  concentration,  narrow  distribution  on  the  size,  spherical  form. 
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Pulse  from  external  IR  laser  source  through  a  central  connection  aperture  on  a  source  cavity  * 
mirror  initiates  reaction  in  a  central  zone  at  evaporation  by  IR  radiation  of  disperse  aluminium 
particles,  previously  formed  in  the  aerosol  reactor.  Again  the  arising  radiation,  superior  initial  on 
energy,  initiates  reaction  in  following  cylindrical  zone,  possessing  by  greater  volume  and  etc.. 
Mirrors  consistently  “ignite”  reaction  in  all  volume,  changing  a  direction  of  photons  movement. 
In  essence  in  this  scheme  arises  autowave  process  of  excitation  in  active  laser  medium  the  self- 
preservation  of  photon  branching  zones. 

In  particular  accounts  the  following  characteristics  of  a  offered  design  of  a  laser  were 
accepted.  A  length  of  unstable  telescopic  cavity  lc  =  49,5  cm,  diameter  of  the  first  mirror  di  =  14 
cm,  diameter  of  the  second  mirror  d2  =  6  cm  and  it  focal  distance  F  =  53  cm,  diameter  of  source 
aperture  do  =  1  cm.  Accordingly,  the  linear  sizes  aerosol  reactor  were  chosen  following:  1  =  50  cm, 
diameter  of  quartz  chamber  d  =  15  cm  with  thickness  of  walls  H  =  1  cm.  On  a  internal  wall  of  a 
chamber  on  all  length  a  aluminium  film  by  thickness  h  =  350  nm  is  put,  for  evaporation  of  which 
appropriate  parameters  of  the  aerosol  reactor  electrical  circuit  were  selected.  Accounts  have 
shown,  that  the  solenoid  with  a  primary  winding  from  a  copper  wire  by  a  diameter  of  4  mm, 
number  of  coils  Ni  =  50,  as  well  as  condenser  with  capacity  C  =  10  mf  and  voltage  U  =  30  kV 
provides  reception  of  aluminium  aerosol  with  radius  of  particles  ro  =  0,2  pm  and  concentration 
Nai  =  1,3  x  108  cm*3.  Then,  at  specified  parameters  of  aerosol,  cavity  and  intensity  of  initiating  IR 
laser  radiation  Io  =  3  MW  /  cm2  the  output  power  of  HF  laser  P  =  5x10 10  W  and  amplifier 
coefficient  on  energy  £  =  648  is  reached. 
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(First  received  20  April  1998;  accepted  for  presentation  during  IAS-4) 

■» 

The  standard  molar  enthalpy  of  formation  of  fullerene  C70  is  one  of  the  key  values  for  a 
thermodynamic  study  of  fullerenes  and  their  derivatives.  The  results  of  two  works  in  which  the 

combustion  energy  of  C70  has  been  measured  differ  substantially:  A  CU°  =-35587+25  J  g1  [1] 
and  A cu°  =-35802+31  J  g*1  [2]  (the  uncertainties  are  given  for  0.05  significance  level).  The 
discrepancy  of  these  two  results  stimulated  a  new  determination  of  enthalpies  of  combustion  and 
formation  of  fullerene  C70  in  this  work. 

Two  samples  of  C70  were  obtained,  purified  and  analysed  at  the  Chemistry  Department  of 
the  Moscow  State  University.  Sample  1  was  obtained  from  fullerene-containing  soot  extract  by 
column  chromatography  (separation  on  graphite,  with  toluene  +  n-hexane,  8:2,  as  eluent).  After 
purification  by  HPLC  C70  was  annealed  at  250°C  and  10  Pa  for  1  h;  no  weight  loss  was  detected 
after  annealing.  HPLC  analysis  indicated  that  the  sample  contained  2.0%  of  C60.  The  contents  of 
the  solvent  was  negligible.  Sample  2  was  in  addition  purified  by  sublimation;  it  contained  1.2%  of 
C60  and  about  1%  of  heavy  fullerenes  (C78  and  C84),  according  to  the  HPLC  analysis. 

The  energy  of  combustion  was  measured  using  a  static  bomb  isoperibolic  macrocalorimeter. 
Weighed  amount  of  C70  (40  to  60  mg)  was  sealed  in  a  terylene-film  bag  and  placed  in  a  small 
thin-walled  quartz  crucible-tripod  standing  in  a  small  platinum  cup.  Benzoic  acid  was  used  as  an 
auxiliary  material  to  produce  a  proper  temperature  rise  and  to  ensure  a  complete  combustion  of 
C70.  Special  attention  was  paid  to  the  analysis  of  combustion  products.  After  each  run  the 
combustion  products  were  analysed  for  carbon  dioxide.  No  soot  was  revealed  after  combustion 
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experiments.  Qualitative  tests  for  CO  with  indicator  tubes  were  negative  within  the  limits  of  their 
sensitivity  (0.0001  mol.%). 

Five  runs  were  made  with  the  sample  1;  the  mean  value  of  massic  energy  of  combustion, 

A  CU°  =-35664+44  J  g1,  was  based  on  the  mass  of  the  sample  of  C70.  The  results  for  sample  2 

(three  runs)  don't  differ  significantly  from  the  results  given  above  for  sample  1.  The  standard 
molar  enthalpy  of  formation  of  crystalline  C70,  calculated  using  this  value,  is  equal  to  2439+37 
kJmoH  or  34.84  kJ(g'atom  C)-'  .  This  value  lies  between  the  data  [1,2]. 

It  is  important  to  notice  that  the  quantity  of  carbon  dioxide  recovered  in  combustion 
products  of  both  samples  of  C70  was  about  99.8%  from  theoretical  one.  The  deficiency  of  0.2% 
undoubtly  exceeds  the  error  of  analyses.  To  check  the  accuracy  of  the  method,  the  combustion 
energy  of  graphite  was  measured.  The  Acuo  value  was  in  agreement  with  recommended  one,  and 
the  quantity  of  C02  in  combustion  products  was  close  to  theoretical  (99.99%).  So,  obviously,  the 
detected  deficiency  of  CO2  in  combustion  products  of  C70  is  not  accidental. 

A  similar  problem  was  displayed  at  the  determination  of  the  combustion  energy  of  fullerene 
C60  [3].  Two  samples  were  studied,  and  about  the  same  deficiency  of  CO2  (=0.2%)  was  revealed  in 
all  runs  with  sample  1 ,  which  was  dark  brown  and  powdery.  On  the  contrary,  the  quantity  of 
C02  discovered  in  combustion  products  of  sample  2,  which  had  a  developed  crystal  structure, 
was  in  good  agreement  with  theoretical  one  (99.99+0.02%).  The  mean  value  of  the  energy  of 
combustion  Of  the  Sample  1  Of  Ceo  Was  =130  J  g 1  lower  than  the  more  reliable  value,  Obtained 
for  the  sample  2. 

The  deficiency  of  CO2  in  combustion  products  of  both  samples  of  C70  and  of  sample  1  of  C60 
is  probably  connected  with  a  low  degree  of  crystallinity  and  a  great  number  of  defects  in  these 
samples.  This  could  increase  the  possibility  of  retaining  some  occluded  impurities.  Taking  into 
account  the  difference  between  the  energies  of  combustion  of  two  samples  of  C60,  one  can 
suppose  that  perhaps  the  energy  of  combustion  of  C70  should  be  a  little  greater  (=100-150  J  g-'  ') 
than  a  value  Acu°  =-35664+44  J  g-1  obtained  in  this  work.  Obviously  for  reliable  determination 
of  the  enthalpy  of  formation  of  C70  a  pure  sample  with  developed  crystalline  structure  is  needed. 
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ON  DEFINITION  OF  ABSORBTION  AND  REFLECTON  COEFFICIENTS  OF 
PARTICLES  BY  UNDERLAYING  SURFACE 
VOSZHENNIKOVO.l,  NIKONOVS. A. 

TJlfUN 

(First  received  10  January  1998;  accepted  for  presentation  during  IAS-4) 

The  scheme  for  specification  of  interaction  between  impurity  particles  and  underlaying 
surface  for  stachastic  Monte-Carlo  models  of  atmospheric  diffusion  is  proposed.  The  absorbtion 
and  reflection  coefficients  in  this  scheme  are  defined  by  means  of  falling  stream  and  stream  of 
absorbing  particles  by  surface  which  are  stated  by  the  differencial  equation  generated  by  the 
condition  of  constancy  streams  within  surface  layer.  The  proposed  scheme  are  tested  in  Monte- 
Carlo  Langevin  model  for  the  different  types  of  impurity  and  underlaying  surface.  The  obtained 
results  cotton  with  conventional  expert  assessments. 
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A  COMPLEX  OF  INSTRUMENTS  FOR  REALIZING  THE  BASIC  TECHNOLOGIES 
OF  ENVIRONMENTAL-STATE  EXPRESS-ANALYSIS 
PHILIPPOV  V,L-,  MAKAROV  A.S.,  IVANOV  V.P.,  KOZLOV  S.D. 

The  federal  Research  &  Production  Centre  -The  State  Jnstitute  of  Jftfttied  Ofitics  Mazan,  TR  i 2007 5  RU 
( First  received  03  February  1998;  accepted  for  presentation  during  IAS-4 ) 

Keywords:  Ecological-monitoring  system,  express-analysis,  spectrometers,  spectrofluorimeters,  laser-locators 
In  the  interests  of  practical  usage  of  instrumental  equipment  for  a  regional  ecological- 
monitoring  system,  the  FNPTS  "GIPO"  has  developed  and  is  sequentially  implementing  a 
programme  of  creating  the  basic  technologies  of  express-analysis  of  an  air  medium,  a  water 
quality,  industrial  wastewater,  different  elements  of  underlying  surfaces  on  the  basis  of  the 
available  experience  of  optoelectronic  instrument  development  and  conversion  production 
facilities.  The  manufactured  pilot  models  of  instruments  (aerosol  spectrometers,  gas  analyzers, 
spectrofluorimeters,  laser-locator  complexes)  meet  the  requirements  of  State  Standard  (GOST) 
for  use  of  a  photometric  method  of  monitoring  and  measuring  the  different  environmental- 
ingredient  content. 

In  the  paper,  the  fulfilled  arrangements  including  the  substantiation  of  requirements  for 
sensors,  the  interaction  organization  in  the  interests  of  their  introduction  as  soon  as  possible,  the 
creation  of  standard-methodical  base  are  described  in  detail. 

The  scientific  bases  of  instrument  developments  are  the  results  of  long-term  investigations  of 
environmental  spectral  and  space-time  characteristic  variations  in  an  optical  spectral  region  [1,2}. 

Depending  on  an  use  procedure,  the  instruments  are  divided  into  local-monitoring  sensors 
and  remote  ones.  The  remote  sensors  can  be  mounted  on  different  carriers,  their  choice  is 
determined  by  a  task  to  be  achieved  as  well  as  by  economic  considerations  [3,4]. 
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STRATOSPHERIC  INTRUSIONS  AS  TRANSFERRING  RADIOACTIVE  AEROSOL 
TO  THE  ATMOSPHERIC  SURFACE  LAYER 
I.  H.  KUZNETSOVA,  N.  P.  CHAKINA 

Hydrometeorological  Research  Centre  of  the  Russian  Rederation.  Moscow.  Russia  £-mail 
anau»t60@ntsku/ jnecofH.su 

The  Russian  radiometric  network  registers  episodes  of  sharp  increase  in  the  surface  air 
radioactivity  to  the  levels  of  5-10,  in  some  cases  of  20-40  background  values.  At  the  radiometric 
stations,  total  beta-activity  (TBA)  concentrations  and  densities  of  their  fallouts  are  measured,  as 
well  as,  in  certain  cases,  contents  of  particular  isotopes,  among  which  the  cosmogenic  Be-7  is  of  a 
special  interest  as  a  marker  of  stratospheric  air. 
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Frequency  of  the  increased  TBA  levels  occurence  has  no  pronounced  annual  cycle  and  varies 
largely  from  year  to  year:  in  1993  to  1997,  there  were  registered  88,  205,  123,  124,  and  82 
episodes/year,  respectively;  in  two  first  months  of  1998,  about  80  episodes  are  already  observed. 
In  the  cases  of  simultaneous  increase  in  TBA  and  Be-7  concentrations,  one  can  believe  that  the 
radioactive  aerosol  is  of  stratospheric  origin.  The  radiometric  network  data  allow  one  to 
document  a  limited  number  of  such  episodes  (<10  for  1996-1997).  In  the  cases  when  the  Be-7 
concentration  is  not  measured,  stratospheric  origin  of  the  aerosol  can  be  but  hypothesized. 

It  is  known  that  the  stratospheric  air  intrudes  tropospheric  levels  when  deep  vertical 
circulations  arise  in  the  tropospheric  frontal  zones.  The  intrusions  manifest  themselves  through 
folding  of  the  tropopause  -  an  interface  between  the  troposphere  and  the  stratosphere. 

The  tropopause  routinely  defined  through  the  air  temperature  lapse  rate  -  so  called  thermal 
tropopause  -  usually  exhibits  discontinuities  in  the  areas  of  intense  stratospheric  intrusions. 
Stratospheric  origin  of  the  air  can  be  determined,  apart  from  direct  measurements  of  chemical 
composition,  by  evaluation  of  potential  vorticity  -  a  Lagrangian  invariant  of  diabatic  motion.  In 
the  stratosphere,  potential  vorticity  is  one  order  of  magnitude  larger  than  in  the  troposphere.  A 
level  at  which  the  potential  vorticity  sharply  increases  from  tropospheric  to  stratospheric  values  is 
called  dynamic  tropopause.  Outside  the  zones  of  strong  vertical  motions,  the  dynamic  tropopause 
is  close  to  the  thermal  one.  Due  to  the  potential  vorticity  conservation  properties,  the  dynamic 
tropopause  is  not  destroyed  by  stratospheric  intrusion,  but  forms  a  fold  or  a  funnel. 

The  dynamic  tropopause  can  be  calculated  on  the  basis  of  objective  analysis  (or  numerical 
forecasting)  data  on  pressure  (height),  temperature,  and  wind.  Accuracy  of  the  calculation 
depends  on  horizontal  resolution  of  the  data  under  use.  By  comparing  the  air  circulation 
conditions  in  the  lower  troposphere  and  the  dynamic  tropopause  topography,  one  can  identify,  in 
the  tropospheric  frontal  zones,  “tongues”  of  stratospheric  air  sinking  into  the  troposphere  and 
sometimes  reaching  the  surface  layer. 

For  an  episode  of  extraordinary  sharp  (15  to  20-fold)  increases  in  TBA  and  Be-7 
concentrations  in  Novosibirsk  and  Barnaul  and  the  next  day  in  Krasnoyarsk  in  March  1996,  we 
have  shown  that  the  air  radioactivity  peak  observation  time  is  in  a  good  agreement  (within  the 
data  time  resolution)  with  the  time  of  a  deep  funnel  passage  over  the  three  stations.  For  other 
documented  episodes  of  increase  in  both  TBA  and  Be-7  concentrations  (Turukhansk,  January 
1997;  Salekhard,  June  1997;  Krasnoyarsk,  October  1997;  Syktyvkar,  January  1998),  analysis  of 
the  tropopause  topography  evolution  reveals  analogous  processes  of  the  tropopause  funnel  fast 
motion.  For  the  high  TBA  episodes  with  no  available  data  on  Be-7  concentrations,  in  a  number  of 
cases,  stratospheric  intrusions  are  also  revealed. 

The  life  time,  depth,  and  dimensions  of  the  stratospheric  intrusions  vary  largely.  The 
rawinsonde  network  being  sparse,  especially  in  Asian  Russia,  small  funnels  and  folds  can  hardly 
be  resolved.  However,  sufficiently  large  and  deep  intrusions  can  be  successfully  traced  in 
rawinsonde  data  and  described  by  numerical  forecasting  models  of  the  atmosphere. 
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TITRATION  CALORIMETER  IN  DIAGNOSIS  OF  MICROORGANISMS 
6 , V.KOTELN IKO V,  A.N.SHKIDCHENKO,  E.A.PERMYAKGV 

Jnstitute  for  /Biological  Jnstruntentation  of  the  Russian  Mcadenttf  of  Sciences  PERMYAKOV®  IBP .  SERPUKHOV .  SU 
(First  received  31  March  1998;  accepted  for  presentation  during  IAS-4) 

Microbial  heat  production  is  an  integral  index  for  physiological  activity  of  microorganisms 
which  depends  on  the  degree  of  providing  them  with  carbon  and  oxygen  sources,  on  cultivation 
temperature,  culture  age  and  other  factors. 
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Information  on  heat  production  intensity  of  a  microbial  population  is  of  particular  interest 
when  cultivating  in  the  area  of  critical  oxygen  oncentration  where  it  is  possible  to  pass  from 
aerobic  metabolism  of  substrate  utilization  to  anaerobic  one,  the  readings  of  the  other  measuring 
systems  being  uncertain. 

The  variation  in  intensity  of  microbial  heat  production  can  represent  the  main  criterion  of 
evaluating  the  effect  of  various  pharmacological  and  biologically  active  substances  on  a  microbial 
population. 

It  is  interesting  to  solve  the  problem  of  measuring  heat  production  in  samples  of  liquid  culture 
with  the  help  of  a  titration  calorimeter.  Amongst  the  most  known  foreign  titration  calorimeters 
we  can  list  the  following:  OMEGA,  an  ultrasensitive  titration  calorimeter  of  Microcal  Corp., 
USA,  1991;  ITC-2,  an  isothermal  titration  calorimeter  of  the  Johns  Hopkins  University 
Biocaiorimetry  Center,  USA,  1990;  a  twin  titration  calorimeter,  Colorado  University,  USA.  The 
first  titration  calorimeter  (KTD-101)  in  Russia  was  designed  in  1998.  This  instrument  has 
calorimetric  cells  as  long  gold  tubes.  An  additive  introduced  into  the  cells  can  be  distributed 
evenly  throughout  the  volume  of  the  sample  placed  into  the  cell.  Additives  can  be  introduced 
repeatedly.  Dispensing  of  additives  is  carried  out  with  an  automated  syringe  driven  from  a 
stepped  motor  computer-controlled.  The  time  of  setting  the  system  of  heat  production  measuring 
does  not  exceed  20  s  which  makes  this  instrument  practically  inertia-free  for  measuring  heat 
production. 

Experimental  data  (1,2)  on  heat  production  measuring  allowed  to  provide  for  necessary 
ranges  of  heat  production  measuring  in  the  KTD- 101.  ^ 

The  heat  flow  value  released  in  fermentation  processes  under  control  is  of  about  4.5  W  per  1.5 


1  of  liquid  culture. 

Calculated  for  a  calorimetric  cell  of  01.1  cub.  cm  in  volume,  the  value  of  registered  power  is  of 
3  mW. 

The  titration  calorimeter  KTD-101  permits  a  reliable  measuring  of  heat  production  in  a 
sample  under  investigation  its  threshold  sensitivity  being  of  0.05  microwatt. 

Brief  specifications  of  the  calorimeter 
Calorimetric  cell  volume  0.1  cub.cm 
Titrant  dose  range  0  to  10  microliters 
Power  sensitivity  not  more  than  5. 10*8  W 
Reaction  heat  sensitivity  not  more  than  10‘6  cal 
PC  software  operates  in  WINDOWS-95 
Power  supply: 

-  power  consumption,  V.A  not  more  than  300 


-  voltage,  V  220±22 
-frequency,  Hz  50±1 . 
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INFLUENCE  OF  CERAMIC  PARTICLES  ON  MECHANICAL  BEHAVIOUR  OF 
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Recently  a  number  of  special  methods  of  mechanical  deformation  such  as  torsion  straining 
under  high  pressure  and  equal  channel  angular  (ECA)  pressing  were  developed  for  formation  of 
nanocrystalline  structures  in  various  metals  and  alloys.  This  approach  termed  severe  plastic 
deformation  (SPD)  [1]  implies  large  plastic  deformations  under  high  applied  pressures  at 
relatively  low  temperatures  (usually  less  than  0.4  Tm).  The  SPD  procedure  has  a  number  of 
advantages  as  compared  to  other  methods,  namely,  condensation  in  inert  atmosphere  [2]  and  ball 
milling  [3].  One  of  these  advantages  is  a  possibility  to  fabricate  massive  specimens  free  of  residual 
porosity  and  impurities.  In  addition,  the  obtained  bulk  specimens  can  be  successfully  used  for 
thorough  structural  characterization  and  investigations  of  mechanical  behaviour.  Moreover,  the 
SPD  procedure  can  be  applied  for  formation  of  nanostructures  in  various  metals,  alloys  and 
intermetallics  using  both  starting  monolithic  ingots  and  powders. 

The  method  of  SPD  was  used  in  the  present  work  for  formation  of  nanostructures  in  metal 
matrix  composites  [4].  These  materials  had  recently  aroused  interest  among  experts  in  material 
science  due  to  expectation  of  a  number  of  attractive  properties  such  as  high  microhardness,  high 
strength,  elevated  thermal  stability,  good  wear  resistance  and  high  strain  rate  superplasticity  . 

Two  kind  of  initial  metal  matrix  composites  were  used  in  this  paper:  A16061  +10%AhO3  and 
A12009  +  15%SiC.  These  composites  have  been  prepared  by  liquid  metallurgy  route.  In  this  case, 
ceramic  particles  were  added  to  a  melt  of  matrix  alloy  and  the  melt  was  cast  into  billets.  Chemical 
composition  of  A16061  and  A12009  matrix  alloys  was:  Al- 1 ,0%Mg-0,6%Si-0,3%Cu-0,2%Cr  and 
Al-3,7%Cu-l,3%Mg-0,25%Si,  respectively. 

Two  techniques  of  SPD  were  used  in  order  to  introduce  the  nanostructure  mto  bulk  samples 
of  aluminium  composites.  First,  initial  material  were  subjected  to  SPD  under  the  pressure  1,2 
GPa.  This  resulted  in  fabrication  of  samples,  20  mm  in  diameter  and  1  mm  in  thickness.  Second, 
composites  were  subjected  to  quenching  from  490-520°C,  the  SPD  under  the  pressure  3,5  GPa 
and  ageing  at  80°C.  This  procedure  resulted  in  specimens  of  13  mm  in  diameter  and  0,3  mm  in 

thickness.  . 

The  structure  of  samples  was  examined  by  JEM  -100B  transmission  electron  microscope. 

Electron  diffraction  patterns  were  taken  from  an  area  of  2  pm2.  The  grain  size  was  determined  by 
dark  field  images  as  a  mean  value  of  the  maximum  grain  size  and  its  cross-dimension.  Mean  grain 
size  was  obtained  by  averaging  of  more  than  100  grains.  Microhardness  was  measured  by  a 
Vickers  diamond  pyramidal  indenter  with  a  load  of  0.1  kg.  Tensile  specimens  were  pulled  to 
failure  in  air  at  strain  rates  10'4  -  10'3  c1  using  a  testing  machine  “Instron”  operating  at  a  constant 
rate  of  cross-head  displacement. 

TEM  investigations  of  composites  processed  under  1,2  GPa  revealed  the  formation  ol 
uniform  structure  with  a  mean  grain  size  of  matrix  alloy  of  0.3  pm  and  of  0,1  pm  in  A16061  and 
A12009  composites,  respectively.  Analogous  studies  of  composites  processed  under  3,5  GPa, 
showed  the  formation  of  more  disperse  structure  with  a  mean  grain  size  of  about  70  nm  in  both 
matrix  alloys  A16061  and  A12009. 

The  AI2O3  ceramic  powders  in  A16061  nanocomposite  had  equi-axed  shape  with  a  size  from 
0.2  pm  to  5  pm.  At  the  same  time,  the  SiC  particles  in  A12009  nanocomposite  had  the  plated 
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shape  with  maximum  sizes  up  to  10  pm  and  its  cross-dimension  up  to  0.5  Pm- 

Typical  electron  diffraction  patterns  of  nanocomposites  fabricated  by  SPD  under  3,3  ura 
revealed  the  numerous  spots  positioned  in  the  form  of  circles.  Same  diffraction  patterns  were 
observed  also  in  various  metallic  materials  subjected  to  SPD.  Moreover,  recent  direct 
measurement  of  grain  misorientations  [5]  indicated  on  significant  fraction  of  high  angle 

boundaries  in  the  structure  of  specimens  processed  by  SPD.  .  ... 

According  to  their  structure,  the  samples  of  nanocomposites  revealed  the  differences  m  their 
mechanical  behaviour.  For  example,  the  samples  processed  at  1,2  GPa  showed  only  the  moderate 
microhardness  1200  MPa  (A16061)  and  1700  MPa  (A12009)  as  well  as  tensile  strength  420  MPa 


(A16061)  and  550  MPa  (A12009).  J  .  ,  -  rPa 

At  the  same  time,  nanocomposites  subjected  to  SPD  under  the  pressure  3,5  GPa 

demonstrated  the  elevated  thermal  stability  up  to  250°C  and  in  2-3  times  higher  microhardness  m 
comparison  with  initial  samples.  Moreover,  ageing  of  nanocomposites  at  80°C  dwing  6  hour 
increased  the  value  of  microhardness  in  A12009  composite  up  to  very  high  level  of  3300  MPa.  In 
this  sample,  the  value  of  microhardness  was  significantly  more  than  microhardness  of  2500  MPa 
in  commercial  aluminium  alloys  [6,7]  processed  by  SPD.  The  elevated  strength  properties  of 
aluminium  nanocomposites  were  confirmed  also  by  direct  tensile  tests.  For  example  tensile 
strength  of  A16061  nanocomposite  (690  MPa)  was  higher  than  tensile  strength  of  usual 
commercial  aluminium  alloys  .  At  the  same  time,  samples  of  A12009  nanocomposite  were  bottle. 
Apparently,  the  plated  shape  of  SiC  particles  in  A12009  nanocomposite  leads  to  the  limited 
ductility,  although  it  is  favourable  to  very  high  microhardness . 

A  number  of  conclusions  may  be  reached  from  this  investigation.  First,  nanostructures  may 
be  successfully  fabricated  in  aluminium  composites  by  severe  plastic  deformation.  Structure  ot 
matrix  alloys  in  these  materials  is  characterized  by  a  mean  grain  size  of  70  nm  and  micron  size  ol 
ceramic  powders.  Secondly,  the  samples  of  aluminium  nanocomposites  exhibit  an  attractive 
mechanical  behaviour,  a  namely,  high  microhardness  (3300  MPa),  high  tensile  strength  (690 
MPa)  and  elevated  thermal  stability  (up  to  250°C).  Third,  the  level  of  strength  properties  depends 
not  only  on  a  mean  grain  size  of  matrix  alloy  but  also  on  morphology  of  ceramic  particles. 
Although  the  plated  shape  of  particles  leads  to  very  high  microharchiess  it  results  in  a  brittle 
sample.  In  order  to  obtain  simultaneously  high  strength  and  ductile  samples  of  aluminium 
nanocomposites  it  is  preferable  to  use  ceramic  particles  with  equi-axed  shape.  Firth,  the 
processing  of  nanocomposites  by  SPD  under  imposed  pressure  3,5  GPa  in  combination  with 
preliminary  quenching  and  subsequent  ageing  leads  to  higher  mechanical  properties  in 
comparison  with  processing  at  1,2  GPa. 
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BIOLOGICAL  AEROSOLS  GENERATED  BY  SHOWER  BATHING 
ft.  PAUL  ADAMS,  J.  CLIFTON  SPENDLOVE 

Private  consultants  in  Microbial  Aerobiology  If 66  Portuna  Way,  Salt  Cake  City,  Utah  81721 
fthone:  801-278-7200  (Pormeriy  Cife  Science  division  U.S.  Army,  dugumy  Proving  Qround) 

(First  received  18  April  1998;  accepted  for  presentation  during  IAS-4) 

A  study  was  made  of  the  number  of  bacteria  aerosolized  by  communal  shower  bathing  at  high 
school.  Aerosol  samples  were  taken  in  the  boys'  dressing  room  and  near  the  shower  stalls  of  boys' 
gymnastic  class.  Two  types  of  aerosol  samplers  were  used:  Litton  high-volume  sampler  and  the 
Andersen  six-stage  sampler.  As  many  as  50  bacteria  per  liter  of  air  were  aerosolized  during  the 
showering  process. 

Of  those  bacteria  isolated,  0.74%  were  found  to  be  S.  aureus,  as  determined  by  their  ability  to 
ferment  glucose  anaerobically  and  to  produce  coagulase.  It  was  postulated  that  a  boy  may  inhale 
as  many  as  74  S.  aureus  in  10  minutes.  Based  on  infectivity  data  published  in  the  literature,  it  was 
hypothesized  that  as  many  as  10%  of  the  bathers  may  be  infected  or  colonized  by  a  dosage  of  74 
S.  auerus  and  that  some  degree  of  hazard  may  exist. 

1504. 

YHK  541,18 

STRUCTURE  AND  MECHANICAL  BEHAVIOR  OF  NANOCOMPOSITES  PROCESSED  BY 
SPD  CONSOLIDATION  OF  METALLIC  AND  CERAMIC  POWDERS 

L  V.  ALEXANDROV,  V.  T.  ZHU*,  6.I.RAAB,  N.  M.  AMIRKHANOV, 

R.  K.  ISLAM6AUEV,  R.  Z.  VALIEV 

Institute  of  Physics  of  Advanced  Materials,  Ufa  State  Aviation.  Technical  University,  Ufa  150000.  C.  Marksa12 
'Cos  Alamos  National  /laboratory,  Cos  Alamos.  NM  87515 
(First  received  13  April  1998;  accepted  as  accompanied  publication  for  IAS-4) 

The  procedure  of  processing  nano-  and  submicrocrystalline  metals  and  alloys  termed  severe 
plastic  deformation  (SPD)  [1 ,2]  implies  large  plastic  deformations  under  high  applied  pressures. 
Recently  it  has  been  shown  that  severe  plastic  deformation  can  provide  formation  of 
nanocrystalline  structures  having  high  angle  grain  boundaries  [1,2].  Special  methods  of 
mechanical  deformation  were  developed  and  used  for  this  purpose  such  as  torsion  straining  under 
high  pressure,  equal  channel  angular  (ECA)  pressing  and  others.  Recently  it  has  been  shown  that 
SPD  deformation  also  facilitates  consolidation  of  ultra  disperse  powders  in  massive  samples  with 
a  density  close  to  the  theoretic  one  [3]. 

The  results  of  investigations  of  structure,  thermal  stability  and  mechanical  behavior  of 
ultrafine-grained  Cu  and  A1  samples  fabricated  by  SPD  consolidation  of  powders  and  composites 
on  their  base  containing  up  to  5  volume  %  of  SiC>2  and  AI2O3  particles  are  given  in  the  present 
work. 

Micropowders  of  Cu,  A1  with  a  mean  particle  size  of  30  and  50  micrometers  correspondingly 
were  used  as  starting  materials  for  consolidation.  A  mean  particle  size  of  SiC>2  and  AI2O3  was  20 
and  50  nm,  respectively. 

The  process  of  massive  samples  fabrication  consisted  of  two  stages  -  precompacting  of 
powders  in  a  vacuum  chamber  and  subjecting  the  prepared  precompacts  to  SPD  by  torsion  under 
the  pressure  1.5  GPa  and  6  GPa  at  room  temperature.  This  resulted  in  fabrication  of  samples,  20 
mm  in  diameter  and  1  mm  in  thick  and  samples  of  10  mm  in  diameter  and  0.2  mm  in  thick. 
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TEM  investigations  of  Cu  base  samples  processed  at  1.5  GPa  revealed  the  formation  of  uniform 
structure  with  a  mean  grain  size  of  about  1 50  nm.  At  the  same  time  in  the  case  of  Al-base  samples 
a  mean  grain  size  was  equal  to  1 20  nm. 

Analogous  studies  of  structure  of  Cu  base  samples  subjected  to  SPD  under  high  pressures 
equal  to  6  GPa  revealed  the  formation  of  more  disperse  structure  and  high  density  of  dislocations 
equal  to  more  than  1014  nr2.  A  mean  grain  size  estimated  by  dark  field  images  was  approximately 
similar  and  equal  to  60  nm  both  in  the  pure  Cu  samples  and  in  the  nanocomposites  on  its  base. 
Studies  of  structures  of  A1  and  Al+5%Ak03  samples  processed  under  higher  pressure  revealed  a 
mean  grain  size  of  about  200  nm. 

Values  of  microhardness  of  Cu  and  Cu+5%Si02  samples  fabricated  by  SPD  consolidation 
under  pressure  1.5  GPa  were  equal  to  1850  MPa  and  1800  MPa,  respectively.  On  the  other  hand, 
in  Cu  and  Cu+5%Si02  samples  fabricated  by  SPD  under  a  high  pressure  of  6  GPa  larger  values 
of  microhardness  equal  to  2600  MPa  and  2800  MPa,  respectively  were  observed.  These  values 
remained  unchanged  in  both  cases  till  the  temperature  200  °C. 

The  microhardness  of  A1  and  Al+5%Ak03  samples  processed  by  SPD  consolidation  under 
the  pressure  1.5  GPa  was  1200  MPa  and  remained  unchanged  up  to  450  °C.  The  results  of 
investigations  of  thermal  stability  of  A1  and  Al+5%Ak03  samples  processed  under  6  GPa  were 
rather  unusual.  It  happened  that  in  an  initial  state  after  SPD  their  microhardness  was  equal  to 
440  MPa  and  560  MPa,  respectively,  that  is  significantly  smaller  than  in  samples  processed  under 
lower  pressure.  Following  annealing  resulted  in  an  increase  of  microhardness  at  temperatures 
above  300  °C  where  an  active  growth  of  grains  occured.  It  was  assumed  that  such  a  change  in 
microhardness  can  be  connected  with  the  superplastic  behavior  observed  in  the  deformed  alloy 
already  at  room  temperature  and  the  transition  to  an  usual  state  after  annealing. 

"Stress-Strain"  curves  of  Cu  and  Cu+5%Si02  samples  processed  by  SPD  under  the  pressure 
1.5  GPa  and  subjected  to  elongation  at  a  strain  rate  of  10  4  s'1  showed  that  at  room  temperature  a 
strength  of  samples  was  sufficiently  high  and  yield  strength  exceeded  300  MPa,  however  their 
behavior  was  rather  brittle.  Elongation  to  failure  equal  to  several  percent  was  revealed  during 
deformation  at  200  °C.  Further  increase  in  temperature  of  deformation  to  300-400  °C  resulted  in 
a  significant  increase  of  ductility  but  decrease  of  flow  stress. 

Room  temperature  elongation  at  a  rate  of  10'3  s*1  of  the  Cu  sample  fabricated  by  SPD  under 
high  pressure  of  6  GPa  showed  that  small  ductility  and  very  high  strength  is  typical  for  it.  Short 
time  annealing  at  T=200  °C  for  3  min  led  to  a  significant  increase  of  ductility  and  a  record 
increase  of  flow  stress  to  790  MPa.  It  is  important  to  note  an  unusual  character  of  "stress-strain" 
curves  of  this  nanostructured  Cu  displaying  in  the  absence  of  a  stage  of  steady  plastic  flow. 

At  the  same  time,  as  seen  from  the  stress-strain  curves,  the  characterized  by  strong  strain 
hardening  mechanical  behavior  of  these  samples,  significantly  differed  from  the  characterized  by 
an  absence  of  strain  hardening  in  a  wide  strain  rate  range  behavior  of  utrafine-grained  Cu  with  a 
grain  size  of  about  200  nm,  fabricated  by  SPD  from  monolithic  ingots  [4]. 

Room  temperature  tensile  tests  of  A1  and  Al+5%Al203  samples  fabricated  under  the  pressure 
1.5  GPa  like  similar  processed  Cu  samples  revealed  a  limited  ductility  equal  to  1-2%.  An  increase 
in  the  temperature  of  deformation  led  to  a  significant  rise  of  ductility  of  these  materials  at 
relatively  low  flow  stress.  For  example,  during  elongation  at  T=300  °C  the  plastic  flow  stress  of 
the  A1  sample  fabricated  by  consolidation  of  micropowders  was  60-65  MPa  and  the  ductility  was 
about  40%.  In  the  Al+5%AkC>3  composite  the  flow  stress  was  higher  by  10-15%  and  the  ductility 
was  a  bit  smaller.  An  important  specific  feature  of  the  deformation  behavior  of  these  materials 
was  a  significant  strain  rate  sensitivity  of  flow  stress.  At  T=400  °C  an  elongation  to  failure  of 
about  200%  was  revealed  in  the  composite  at  low  flow  stress  equal  to  20  MPa  and  the  parameter 
of  strain  rate  sensitivity  of  flow  stress  was  equal  to  0.35. 
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Apparently,  the  presence  of  even  a  very  small  porosity  in  ultrafme-grained  materials 
fabricated  by  SPD  consolidation  results  in  their  strong  brittleness  at  room  temperature.  This  is 
evidently  true  for  explanation  of  low  ductility  of  A1  and  Al+5%Ak03  samples  revealed  during 
their  elongation  at  room  temperature.  At  the  same  time  superplastic-like  deformation  is  observed 
in  ultraflne-grained  A1  at  higher  temperature,  that  was  indicated  from  elevated  elongation  to 
failure  and  strain  rate  sensitivity  of  flow  stress.  One  can  assume  that  in  the  case  of  full  density  of 
these  samples  and  in  the  presence  of  a  very  stable  fine  grains  superplasticity  should  be  enhanced 
in  A1  and/or  A1  compositions.  This  is  very  attractive  from  a  practical  point  of  view  since 
superplasticity  in  ultraflne-grained  metallic  materials  takes  place  at  relatively  low  temperatures 
and/or  high  strain  rates  [5].  It  seems  that  the  improvement  of  thermal  stability  by  optimal  content 
and  size  of  oxide  particles  will  be  useful  for  a  solution  of  this  task. 

Thus,  the  obtained  results  testify  that  SPD  consolidation  of  Cu  and  A1  powders  and  their  5% 
compositions  with  nanopowders  of  oxides  allow  us  to  process  samples  with  ultrafme-grained 
structure  whose  specific  features  substantially  depend  on  applied  pressure  during  severe  torsion 
straining.  An  increase  in  pressure  from  1.5  GPa  to  6.0  GPa  leads  to  differences  in  nanostructure 
formation  in  Cu  and  Al.  Moreover,  the  combination  of  very  high,  record  strength  and  some 
ductility  is  revealed  in  samples  of  nanocrystalline  Cu  having  a  full  density,  that  is  very  advanced 
for  practical  application  of  this  material.  However,  the  presence  of  only  several  percent  of 
residual  porosity  leads  to  their  brittleness  at  room  temperature.  In  addition,  typical  features  of 
superplastic  flow  were  observed  in  ultrafme-grained  Al  samples  during  their  tensile  tests  at  high 
temperatures.  One  can  expect  outstanding  superplastic  properties  of  these  nanomaterials  at 
achieving  full  density  of  these  samples. 
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THEORETICAL  AND  EXPERIMENTAL  STUDYING  OF  LANGEVIN 
MONTE-CARLO  SCHEME  FOR  ATMOSPHERIC  TURBULENT  DIFFUSION 

ZHUKOV  6.P.,  NIKONOVS.  A. 

TJJfUM 

(First  received  04  December  1997;  accepted  for  presentation  during  IAS-4) 

Monte-Carlo  scheme  of  diffusion  based  on  Langevin  equation  is  considered.  The  conditions 
which  lead  to  absolute  (Taylor  form  of  diffusion  theory)  and  relative  diffusions  are  deduced. 
These  conditions  are  checked  using  simple  numerical  model  compared  with  both  the  theoretical 
pridictions  of  dispersion's  growing  of  plume  diffusing  into  semi-infinite  space  and  the 
experimental  data  on  diffusion  plume  from  Obninsk  meteorological  mast  (300  m  of  height).  The 
results  evidence  that  it  is  necessary  to  use  Lagrangian  velocity  variance  in  model,  Eulerian  one 
gives  over-  stated  characteristics  of  diffusion.  Also  it  is  shown  that  the  direct  implementation  of 
vertical  gradient  in  Monte-Carlo  Lange-  vin  model  causes  too  fast  diffusion  of  plume. 
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EXTREME  AEROSOL  EVENTS  AND  HEALTH  IMPLICATIONS 

G.L.  6EERNAERT,  P.  WAHUN 

Mif  Tiftegaardstrej  22.  Zfd-3650  Glsttfldce.  2)enntark  B-ULAJJ2:  Q£Q@dmu  die 
(First  received  15  April  1998;  accepted  for  presentation  during  IAS-4) 

Of  all  the  atmospheric  pollutants,  aerosols  provide  the  most  severe  impacts  on  human  health. 
Aerosols  affect  airways  diseases,  which  lead  to  respiratory  infections,  sensitization  to  indoor 
allergens,  and  acute  and/or  chronic  changes  in  pulmonary  function.  These  health  effects  are  near- 
term  responses,  and  can  be  indirectly  measured  in  terms  of  health  various  endpoints.  Examples 
include  lost  days  of  work,  visits  to  the  hospital,  and  lower  job  productivity.  Given  that 
particulates  below  2.5  micron  are  the  most  serious  for  health  considerations,  the  sources  of  these 
particulates  must  be  identified  in  order  to  construct  effective  emissions  control  strategies.  Health 
damages  are  measured  in  terms  of  economic  loss,  and  the  damages  are  distributed  into  the  indoor 
and  outdoor  components.  Heating  systems,  industrial  production,  traffic,  and  urban  construction 
all  contribute  as  the  most  important  sources.  Using  examples  from  Europe  and  also  case  studies 
in  southeast  Asia,  extremes  of  aerosol  concentrations  will  be  discussed  in  terms  of  their  health  and 
economic  impacts.  The  talk  will  summarize  with  uncertainties  in  existing  estimates,  with  a  list  of 
research  topics  which  are  necessary  to  increase  the  performance  of  next  generation  health  impact 
assessments  due  to  extreme  aerosol  concentrations. 
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NUMERICAL  MODELING  OF  GAS-AEROSOL  INTERACTION  IN  WET 

ATMOSPHERE 

A.E.ALOYAN,  V.O.  ARUTYUnYAN,  P.L  LOUZAN 

Institute  for  Numerical  Ulatkematics.  RAS,  2,  Qubkin  sty..  117333,  Uloscou r,  Russia  kukoo@  intn  Jns  su 
(First  received  20  April  1998;  accepted  for  presentation  during  IAS-4) 

KEYWORDS:  turbulence,  air  pollution,  photochemistry,  numerical  modeling 
MODEL  DESCRIPTION 

For  numerical  simulation  of  minor  gaseous  constituents  in  the  lower  troposphere  and  their 
interaction  with  aerosol,  a  complex  of  mathematical  models  is  necessary  to  be  developed  allowing 
one  to  consider  a  series  of  interconnected  physical,  chemical  and  dynamical  processes.  In 
particular,  gas-  and  aqueous-phase  photochemical  processes  are  closely  connected  and  have  to  be 
modeled  jointly.  This  stems  from  the  fact  that  the  increase  of  acidity  depends  (inversely) 
essentially  from  concentrations  of  active  radicals,  ions,  and  ozone  in  a  surrounding  space  of 
aerosol  particles.  From  the  other  hand,  the  increase  of  ambient  air  temperature  can  lead  to 
formation  of  new  particles  and  the  widening  of  drop  size  spectra  is  related  to  turbulent  pulsations. 
Evidently,  these  mechanisms  can  be  described  in  full  measure  using  hydrodynamical  models.  Our 
mesoscale  wet  convection  model  is  based  on  3-dim  non-hydrostatic  atmospheric  thermo¬ 
hydrodynamics  equations,  heat,  specific  humidity,  and  water  content  influx  equations,  as  well  as 
terms  accounting  on  phase-transitions  of  humidity  and  long-wave  radiation  heat  influx  (Aloyan 
et  al.,  1992,  1993,  1995,  Penenko  and  Aloyan,  1985). 

In  the  background  of  flow  formed,  the  transport  and  diffusion  of  multicomponent  gaseous 
pollutants  and  aerosols  is  considered  having  regard  to  gas-  and  aqueous-phase  photochemistry 
and  aerosol  formation  due  to  convection  and  coagulation  (Aloyan  et  al.,  1992,  Mattijsen  et  al., 
1995,  Seinfeld,  1986,  Schwartz,  1986).  Mathematically  this  can  be  written  down  as: 
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^  +  VU<pi  =  VK(pi  +  Bij(x,cpi,cpj)  +  Cij(x,(pi,(pj)  +  Pij((pi,Cpj)  +  Mij(cpi,<pj)  +  I((pi,  t) 
o  t 

where  9 ,•  is  the  concentration  of  gaseous  pollutants  or  aerosol  particles  (I  =  1,2,*--  ,  n);  K  is  the 

turbulent  diffusion  coefficient;  X  is  the  radius-vector;  U  is  the  wind  velocity  vector;  B  is  a 
nonlinear  operator  describing  the  gas-phase  photochemical  processes;  M  describes  aqueous-phase 
chemical  processes;  P  describes  condensation  and  evaporation;  C  describes  coagulation. 

In  the  photochemical  block,  two  oxidation  mechanisms  of  S(TV)  to  S(VI)  were  considered:  (1) 

gas-phase  oxidation  of  SO2  and  dissolution  of  H2SO4  in  cloud  drops,  (2)  dissolution  of  SO2  in 
cloud  drops  and  oxidation  of  sulfat-ions  in  solution  under  interaction  with  O2,  O3,  H2O2,  and 
dissolved  metals.  Besides,  condensation  processes  for  the  gas-particle  system  was  studied  by  the 
example  of  H2SO4  vapors. 

NUMERICAL  EXPERIMENTS 

The  above  mentioned  complex  of  models  has  been  used  to  perform  numerical  experiments  for 
simulating  the  following  processes:  (1)  aerosol  formation  processes  and  atmospheric  circulation; 
(2)  new  particle  formation  and  further  growth  in  saturated  vapor  bringing  to  disperse  phase 
development  (here  a  coagulation-induced  formation  of  the  atmospheric  sulfuric  acid  aerosol 
particles  is  considered  both  for  polluted  and  non-polluted  atmospheric  conditions);  (3)  formation 
of  acid  drops  having  regard  to  the  dependence  of  dissolved  SO2  on  pH,  Fe  and  Mn,  pollution 
level  of  the  atmosphere  as  well  as  to  fluxes  of  atmospheric  radicals  OH  and  HO2  into  drop  (in  so 
doing  the  influence  of  dissolved  Fe  and  Mn  on  drop  acidity  is  assessed);  (4)  interaction  of  ozone 
with  cloud  drops  depending  on  fluxes  of  radicals  OH  and  HO2,  and  dissolved  metals  Fe  and  Cu 
in  drop. 

This  work  was  supported  in  part  by  the  Russian  Foundation  for  Basic  Research  under 
Contract  96-05-64733  and  by  the  International  Science. 
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THE  INFORMATION-ANALYTICAL  COMPLEX  FOR  THE  ACCOUNT  OF 
AEROSOL  EMISSIONS  IN  THE  ATMOSPHERE 

A.I.  DE6 TIAREVLA.D.  NAUMOV2  V.P.VALTERAN  3 

1  Institute  of  geogmftbj 

2  JiijdrofheteoceKter  of  Russia  Russia.  Moscow  e-tnail:  anauntOO@ntsiiXojnecom.jTi 
3  Qasftrotnaoia  RAO  Qasftroin. 

(First  received  20  April  1998;  accepted  for  presentation  during  IAS-4) 

Aerosol  emissions  of  an  antropogehic  derivation  transferred  in  the  boundary  layer  of  the 
atmosphere  with  the  help  of  particular  meteorological  conditions  are  one  of  the  main  sources  of 
pollution  of  the  air.  The  antropogenic  load  on  the  condition  of  an  environment  more  and  more 
increase,  therefore,  a  forecast  and  a  monitoring  of  pollution  in  the  atmosphere  become  one  of 
actual  problems  at  present  time. 

The  informational-analytical  complex  (  IAC)  of  Hydrometcenter  of  Russia  permits  to  make 
calculations  of  the  concentration  of  polluting  substances  (  PS)  in  the  atmosphere  from  one  or 
some  sources  of  pollution.  IAC  include: 

*  the  data  base  of  pollution  sources; 

*  the  data  base  of  meteorological  conditions; 

*  the  base  of  actual  polutions  in  the  atmosphere  (if  such  ones  are  present); 

*  a  account  model  of  distribution  PS  in  the  atmosphere  -  OND-86  (Berlyand  method); 

*  the  account  model  of  distribution  PS  in  the  atmosphere  -  it  is  the  Gauss  statistical  model  for  a 
constantly  acting  source; 

*  the  account  model  count  of  distribution  PS  in  the  atmosphere  -  it  is  the  Gauss  statistical  model 
for  a  instant  source; 

*  the  account  model  of  distribution  in  the  atmosphere  -  it  is  the  Gauss  statistical  model  for  a 
temporarily  acting  source; 

*  the  archive  of  account  results; 

*  the  comparison  block  of  account  results; 

*  the  visualization  of  account  results. 

The  data  base  of  polluting  sources  includes  the  information  about  a  source  power[g/s],  a 
height  of  a  source  and  its  diameter  [m],  and  also  a  speed  of  aerosol  emission  [m/s]. 

The  data  base  of  meteorological  conditions  must  include  the  information  a  wind  velocity  on  a 
level  of  10  m  temperature  of  the  surface,  snow  conditions,  all  clouds  in  the  bottom  layer  of  the 
atmosphere  (  if  such  information  is  present  ),  and  a  rouhtness  of  the  surface  (  a  field,  a  wood, 
buildings  etc. ). 

The  data  base  of  observations  contains  the  data  about  time,  the  measured  concentrations  of 
pollution  at  the  control  region,  names  of  pollutants. 

The  data  of  control  measurings  can  be  used  for  comparison  with  results  of  model  accounts. 
The  calculations  of  distribution  PS  in  the  atmosphere  can  be  made  with  the  help  one  of  the 
following  models:  OND-86  -  is  applied  for  design  and  construction  of  industrial  enterprises  and 
their  reconstruction,  and  with  ecological  examination. 

The  OND-86  is  developed  in  GGO  institute,  St.-Petersburg. 

There  are  3  versions  of  the  Gauss  statistical  model  of  caring  in  the  atmosphere.  The  variants 
of  the  models  used  in  the  complex  take  into  account  condition  of  stratification  of  the  atmosphere, 
a  quality  of  the  surface,  time  of  the  day  and  the  availability  of  snow  cover.  The  models  can  be 
used  for  the  monitoring  and  the  forecast  of  the  content  in  the  atmospheric  air  for  gas  and  aerosol 
derivation. 

The  Gauss  models  take  into  account  particular  meteorological  conditions.  For  example,  the 
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values  of  maximum  concentration  PS  in  the  undersurface  layer  of  the  atmosphere  changes  some 
times  from  dependence  under  conditions  of  stratification  of  the  atmosphere.  Besides  from 
dependence  on  the  condition  of  the  surface  the  distribution  of  maximum  concentration  PS 
change  considerably  too  The  models  can  be  used  for  an  ecological  monitoring  a  forecast-express 
of  the  atmospheric  condition  of  the  air  near  sources  of  pollution. 

The  results  of  calculations  are  presented  in  digital  and  graphic  sights,  as  fields  of  the 
concentration  of  polluting  substances  at  the  given  high-altitude  level,  schedules  of  high-altitude 
sections,  temporary  changes  of  concentration  in  the  points  of  the  settlement  area. 

The  offering  program-information  complex  permits  to  decide  a  enough  wide  circle  of  practical 
tasks  of  simulation  for  distribution  processes  of  industrial  sources  emissions  of  pollution. 

The  dialogue  mode  of  a  mutual  relationship  of  the  user  with  the  complex  enables  to  execute 
accounts  on  various  source  data,  variants  of  the  models  and  reduces  number  of  errors  of  input 
information.  Used  in  the  complex  the  settlement  model  is  not  deprived  defects  and  therefore  is 
constantly  modified. 

It  is  necessary  to  emphasize,  that  the  unification  of  intermodular  relations  permits,  without 
specific  efforts,  to  increase  the  information  environment  of  the  complex,  to  include  new  variants 
of  the  models  and  blocks  of  processing  and  display  of  account  results.  It  permits  to  consider  the 
offering  complex,  as  a  "opened  system"  for  users,  admitting  expansion  and  improvement  of  the 
complex  without  participation  of  developers. 

The  first  version  of  IAC  was  developed  in  State  institute  for  applied  ecology  (see  proceedings 
of  IAS-3  in  AEROSOLS  journal).  The  further  development  of  the  complex  was  conducted  in 
Hydrometeocentre  of  Russia,  Institute  of  a  global  climate  and  ecology  and  Institute  of 
geography.  Accounts  on  the  base  of  IAC  were  made  for  ecological  monitoring  of  Kurgan  (town). 
IAC  was  used  for  an  estimation  of  gas-aerosol  emissions  at  designing  of  Artur  D.Littl  company 
for  gas  pipeline  in  region  of  Uralsk.  On  the  basis  of  accounts  on  IAC  ecological  valuations  of 
pollution  of  a  air  the  enterprises  AO  "  Odincovo  factories"  were  executed.  Accounts  of  pollution 
of  the  atmospheric  air  were  conducted  together  with  MosCHMC  institute. 
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•A T-  Joffe  Phifsico -Technical  Jnstitute,  19H021  St.  Petersburg,  Tussia  e-tnail:  siklitsla/Q ftoft  Jcffe rssi ru 
(First  received  28  April  1998;  accepted  for  presentation  during  IAS-4) 

In  gaseous-dust  oblate  dust  particles  (grains)  rotate  and  have  different  orientation  in  space 
(Le  Borgne  &  Mauron  1989;  Le  Borgne,  Mauron  &  Leroy  1986;  Mauron  &  Le  Borgne  1986). 
Thus  we  can  determine  the  function  of  orientation  of  dust  particles  in  gaseous-dust  medium. 
Based  on  Barnett  effect  the  orientation  function  is  obtained  in  this  paper. 

In  interstellar  and  circumstellar  media  the  grains  rotate  with  high  angular  velocities.  The 
rotation  is  due  to  such  processes  as  collisions  with  ambient  gas  atoms,  hydrogen  molecule 
formation  on  the  grain  surface,  photoeffects,  non-uniformity  of  the  accommodation  ability  on  the 
surface  area  etc.  (Hunter  &  Watson  1978;  Purcell  1979).  The  equilibrium  angular  velocity  may 
reach  Q  »  1 06- 1 09  rad  s1 

Any  rotating  grain  acquires  a  magnetic  moment  p,  =  V  (mec/eg)  because  of  the  Barnett 
effect.  One  can  say  that  any  rotating  object  is  magnetized  as  strongly  as  it  would  be  if  at  rest  in  an 
external  field  Bc  «  (2VmecQ/eg) .  Here  me  is  the  mass  and  e  the  charge  of  electron,  V  is  the  grain 
volume,  x  is  the  magnetic  susceptibility  of  the  grain  substance,  and  g=  1-2  is  the 
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gyromagnetic  ratio.  The  field  Bo  for  a  grain  with  Q  *  =  105  -  106  rad  s  >  is  about  0.05-0.5  G,  i.e., 
it  is  much  larger  than  the  typical  interstellar  field  value  of  »  3  106  G.  For  pure  silicate,  ice  or 
carbon  dust  grains  with  V  =  10l4cm3  and  Q  =106rad  s-'  one  gets  \i  =  10  20  - 1021  erg  G*1,  and  for 
a  similar  dust  grain  with  paramagnetic  inclusions  p  =  1018  erg  G*>.  These  estimates  show  that  the 
magnetic  moment  of  a  cosmic  grain  is  mainly  caused  by  the  Barnett  effect  (see  Dolginov  & 
Mytrophanov  1978). 

In  the  process  of  the  grain  rotation  the  angular  velocity  vector  Q  precesses  relative  to  the 
grain  body.  This  leads  to  a  continuous  reorientation  of  the  electron  spans  in  the  body.  The 
reorientation  takes  some  time  and  leads  to  the  energy  dissipation.  In  turn  this  leads  to  some  lag  in 
the  orientation  of  p  with  the  Q  direction.  The  energy  dissipation  leads  to  orientation  of  the  Q 
with  respect  to  the  direction  of  angular  momentum  J  and  to  orientation  of  the  angular 
momentum  with  respect  to  the  grain  body  axes.  If  the  grain  is  axisymmetric,  with  the  symmetry 
axis  a,  then  the  process  results  in  a  ||/  for  an  oblate  and  a  _L  /  for  a  prolate  grain.  This  process  for 
a  grain  V-  1014  cm3  and  Q  =1(H  rad  s-'  needs  a  time  less  than  a  year.  So  we  can  assume  that  J 
possesses  the  orientation  with  respect  to  the  axis  a  from  the  very  beginning. 

If  there  is  an  external  field  Bex t,  then  the  magnetic  moment  of  the  grain  also  takes  part  in  the 
processional  motion  around  the  field  lines.  The  characteristic  time-scale  of  precession  is 
tpr  =  2rcJ/pBext .  A  dust  grain’s  precession  in  the  interstellar  medium  tends  to  be  upset  many 

times  during  tpr,  since  the  time  interval  between  collision  tsc  with  the  surrounding  atoms  is 
typically  less  than  tpT.  Although  tsc  <  tpr  a  sum  of  fragmentary  precessions  is  sufficient  to  smear 
out  any  alignment  of  J  except  that  which  is  parallel  to  the  magnetic  field  B. 

This  will  lead  to  a  random  distribution  of  turning  angles  of  the  vector  J  about  the  direction  of 
B  for  grains  in  the  dust  medium.  Averaging  of  the  directions  J  about  the  field  direction  leads  to 
the  field  being  likely  to  become  the  orientation  axis  of  the  grain  ensemble  even  though  the 
orientation  mechanism  is  not  dynamically  caused  by  the  field  (Dolginov  &  Mytrophanov  1978). 

The  mechanism  of  Davis  &  Greenstein  when  applied  to  standards  interstellar  conditions 
(diffuse  HI  clouds)  requires  a  magnetic  field  to  achieve  alignment  which  is  about  one  order  of 
magnitude  too  high  compared  with  other  determination.  The  suprathermal  rotation  of  grams 
which  may  occur  because  of  the  molecular  H2  formation  on  the  gram  surface  (Purcell  1979) 
increases  the  effective  rotational  temperature  of  the  grain  and  provides  a  better  alignment. 
However,  the  time  necessary  to  reach  a  sufficient  alignment  is  too  long. 

The  time  of  alignment  in  gaseous  fluxes  is  much  shorter  in  many  cases.  They  are  an  effective 
mechanism  of  alignments  especially  in  stellar  vicinities  where  the  stellar  wind  provides  a 
stationary,  well  directed  flux.  Various  gaseous  fluxes  and  streams  are  common  in  interstellar  and 
circumstellar  media.  The  alignment  in  a  gaseous  flux  takes  place  only  until  the  grain  velocity 
differs  from  the  flux  velocity.  The  time  tear  necessary  for  the  grain  to  get  the  flux  velocity  is  longer 
than  the  alignment  time  in  many  cases.  It  is  the  time  necessary  to  transmit  the  momentum 
mgr/V flux  =  matnatSgr  Vflux2  tear,  i.e.  tcar=  mgr/matnatSgrVfiux.  The  time  tat  of  alignment  in  the  gaseous 
flux  can  be  estimated  as  follows  (Dolginov,  Gnedin  &  Silantev  1979). 
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EFFECT  OF  FILIFORM-STRUCTURE-BASED,  SPACIALLY-DISTRIBUTED 
AEROSOL  FORMATIONS  ON  ELECTROMAGNETIC  WAVE  PROPAGATION 
OVER  A  SUPER-WIDE  RANGE  OF  FREQUENCIES 

V.  A.  ALEKSASHENKO  STUPNIKOVA 2 , 

A.  A.  SOLOVYOV 3,  L  G.  SUKHOVERKHOV  4 

1  QosCNJJUJ.  Moscow  ;  igosCXmn,  Moscour  ;  3  OVTiU.  Omsk;  4  JWTOO  oSfenut.  Moscow 

(First  received  28  April  1998;  accepted  for  presentation  during  IAS-4) 

The  results  of  investigation  into  effect  of  filiform-structure-based  spacial  forma  tions  on 
electromagnetic  radiation  over  a  range  of  frequencies  from  radar  to  optical  are  summerized. 

Considerable  recent  attention  has  been  focussed  on  scientific  and  technological  problems  re 
lated  to  the  capability  for  asserting  influence  on  electromagnetic-wave  propagation  channels  over 
a  super-wide  range  of  frequencies  (from  radar  to  optical)  [1...2]. 

This  capability,  along  with  conventional  use  for  reducing  observability  of  various  objects,  can 
be  used  for  radio  channel  screening  in  a  desired  frequency  band,  for  communication  link 
blocking,  in  anti-terrorist  security  arrangements,  for  assistance  in  offensive  commando  operations 
etc. 

One  possibility  is  that  spacially-distributed  formations  (SDF)  can  be  used  to  significantly  to 
reduce  electromagnetic  radiation  in  a  desired  frequency  band. 

During  the  progress  of  our  work  a  comparative  analysis  of  various  techniques  for  SDF 
generation  has  been  performed  in  terms  of: 

areas  of  application,  operating  frequency  band,  formation  time,  life  time,  weight  and  size, 
attenuation  characteristics,  cost. 

The  following  types  of  spacially-distributed  formations  were  compared: 
plasma  formations;  chaff;  SDF  based  on  excited  molecules;  SDF  based  on  highly-excited  atoms 
and  molecules;  SDF  based  on  ultradispersible  elements;  classic  aerosol  formations,  that  is,  the 
two-phase  systems  containing  dispersible  particles  of  any  form  having  the  representative 
dimensions  much  less  than  the  wave  length  and  the  density  equal  to  density  of  the  bulky 
specimen, 
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SDF  based  on  filiform  structures,  that  is,  the  elements  whose  length  is  considerable  greater 
than  thickness  (C/d>5),  and  whose  density  is  one  or  two  orders  of  magnitude  lower  than  the 
density  of  the  bulky  specimen. 

The  analysis  showed  that  the  spatially-distributed  formations  based  on  filiform  structures 
were  preferable. 

The  results  obtained  can  be  summarized  as  follows. 

1. A  theoretical  model  for  generation  of  the  spatially-distributed  filiform  formations  was 
developed,  on  the  basis  of  which  we  have  estimated: 

-  the  critical  frequency  beginning  with  which  the  media  containing  filiform  structures  attenuate 
electromagnetic-radiation  notably  better  than  other  types  of  SDF; 

-  the  attenuation  of  electromagnetic  radiation  per  unit  length  p/C  and  the  absorbability  per  unit 

-  weight  G’ .  The  values  of  these  quantities  (fl8  +100  dB/m,  G'  =10  ...10  m  /kg.)  are  abnormally 
large,  two  or  three  orders  of  magnitude  larger  than  that  of  other  types  of  SDF  (in  particular,  of 
chaff,  the  most  effective  absorption  medium); 

-  weight  and  consumption  of  a  material  whereof  the  most  effective  SDF  is  developed.  So,  against 
a  radiation  source  moving  at  speed  of  20  m/sec.,  it  was  found  that  SDF  of  representative  size 
10. ..100  m,  providing  attenuation  by  20  dB  (100-  fold),  require  (10  ...10  )  kilos  of  material  per 
centimeter  (total  weight  of  0,18...4,3  kg)  depending  on  the  type’of  material  and  the  repre  sentative 
size,  which  is  considerably  less  than  for  other  types  of  SDF. 

2.  The  laboratory  and  quasi-full-scale  experiments  have,  basically,  supported  the  theoretical 
results.  Several  types  of  materials  used  for  SDF  were  identified. 

3.  While  predicted  results  remained  unattainable,  we  were  able  to  obtain  the  attenuation  per  unit 
length  p/C  =10  dB/m  and  the  absorbability  per  unit  weight  G’  =10  ...5—10  m  /kg,  that  is,  the 
parameters  superior  to  those  of  other  types  of  SDF. 

Conclusions: 

1.  The  comparative  analysis  of  various  methods  and  means  for  effecting  the  electromagnetic 
wave  propagation  channels  showed  that  the  filiform-structure-based,  spatially-distributed  aerosol 
formations  are  best  suited  for  this  purpose  since  their  attenuation  characteristics  are  superior  to 
those  of  other  types  of  formations. 

2.  Futher  investigations  are  needed  to  solve  the  problem  of  determining  the  optimal  composition 
of  the  material  with  the  aim  to  realize  the  theoretical  attenuation  characteristics 

1.  V.  A.  Aleksashenko,  V.  I.  Romanov,  A.  A.  Solovyov  and  L.  I.  Stupnikova  /  Zhumal  aerozolei, 
t.  2,  s.  55-56, 1995 

2  V  A.  Aleksashenko.  A.  A.  Solovyov  and  L.  I.  Stupnikova  /  Zhumal  aerozolei,  t.2,N12s.  52,  1996 
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THE  PRINCIPLES  AND  METHODS  OF  BIOLOGICAL  AEROSOL  INVESTIGATION 

Y.V.VlodaVets,  s.u.lYsenko 

(First  received  25  May  1998;  accepted  for  presentation  during  IAS-4) 

Bioaerosols  in  the  indoor  air  and  atmospheric  air  containing  bacteria,  viruses,  mould  spores, 
yeast,  algae  and  protozoa,  obey  the  physical  laws  like  any  aerosol  particle  of  a  certain  size.  At  the 
same  time  they  are  the  biological  objects,  and  their  viability  and  biological  properties  depend  on 
many  environmental  factors.  That  is  why  the  apparatus  for  bioaerosol  catching  must  combine 
high  efficiency  of  catching  and  maximum  favourable  conditions  of  preserving  viability  and 
biological  activity  of  microorganisms. 
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The  latter  is  especially  important  for  detecting  low-viable  species  of  bacteria  and  a  number  of 
viruses  in  the  air. 

These  are  the  principal  requirements  for  the  devices  and  methods  of  bioaerosol  study. 

1.  High  efficiency  of  bioaerosol  catching. 

2.  The  preserving  of  viability  of  the  maximum  amount  of  microorganisms  caught. 

3.  Simplicity  of  apparatus  preparing,  of  sampling  and  possibility  of  subsequent  sterilizing  of 
instruments. 

All  methods  of  bioaerosol  investigations  may  be  divided  into  3  main  groups. 

I.  Qualitative  methods  which  don't  make  it  possible  to  detect  the  content  of  microorganisms  in  a 

certain  volume  of  air. 

II.  A  large  group  of  devices  for  the  calculation  of  microorganisms  in  a  unit  of  air  volume.  This 
large  group  of  devices  should  be  subdivided  into  the  methods  where  microorganisms  are 
caught  onto  the  surface  of  solid  nutritive  media,  and  into  the  methods  where  bioaerosols  are 
caught  into  the  liquid  media. 

III.  Macroscopical  research  methods  that  are  intended  mainly  for  the  studies  of  the  bigger  objects 
of  air  plankton  (mould  spores,  yeast  and  yeast-like  fungi),  as  well  as  for  growing 
microcolonies  on  the  surface  of  filtration  stuffs.  And  besides,  in  such  cases  the  use  of  special 
investigation  methods  is  possible. 

There  are  some  specific  features  and  difficulties  while  sampling  bioaerosol  from  the  moving 
means  of  transport  (automobiles,  planes).These  difficulties  are  especially  great  when  studying 
viable  microorganisms  in  stratosphere. 

All  methods  of  bioaerosol  investigations,  except  microscopical  ones,  provide  for  catching 
microorganisms  followed  by  the  use  of  bacteriological,  virological  and  micological  methods  of 
sample  analysis. 

While  analysing  the  content  of  certain  species  of  microorganisms  in  the  air,  especially  low- 
viable  ones  in  aerosol,  the  priority  should  be  given  to  microbiological  methods  of  detection  and 
identification  of  microorganisms. 
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NITROGEN  OXIDES  AND  OZONE  IN  THE  ATMOSPHERE  OF  CITIES 

BEZUGLAYA  E.  YU. ,  SMIRNOVA  I.  V. 

Main  Qeofthysicat  Observatory,  St.  Petersburg 
(First  received  06  June  1998;  accepted  for  presentation  during  IAS-4) 

Of  pollutants  released  to  the  atmosphere  with  anthropogenic  emissions  from  industry,  power 
plants  and  transport  nitrogen  oxides  are  among  the  most  important.  They  form  basically  in  the 
process  of  organic  fuel  combustion  at  high  temperatures  which  then  change  to  NO2.  The  reactions 
with  participation  of  nitrogen  oxides  in  the  atmosphere  and  photochemical  processes  lead  to  O3 
formation  Until  recently,  the  urban  air  pollution  level  was  believed  to  be  determined  by  the 
amount  of  emission  released  into  the  urban  air  basin  and  by  local  conditions  of  transport  and 
dispersion  of  pollutants  over  the  given  territory. 

This  study  has  been  made  to  get  a  more  complete  idea  on  the  location  latitude  effect  upon 
NO2  concentrations.  For  this  purpose  regression  analysis  was  be  made  on  the  mean 
concentrations  of  NO2  in  Russian  cities  depending  on  the  site  latitude.  Analysis  shows  that  the 
mean  many-year  concentrations  of  NO2  in  cities  on  the  territory  of  Russia  increase  noticeably 
southward,  the  mean  latitudinal  NO2  concentrations  increase  between  70°  N  and  40°  N  (12  -  33 
ppb).  The  coefficient  of  correlation  between  the  NO2  concentrations  in  cities  and  the  latitude  of 
the  location  is  0.66. 

The  correctness  has  been  checked  against  the  data  of  major  European  cities  [The  Air  Quality 
in  Major  European  Cities,  1995]  from  the  data  of  Russia  [E.Bezuglaya,  1991]  and  the  USA 
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[National  Air  Quality,  1992]  for  1990.  The  largest  values  of  NO2  concentrations  clearly  increase 
southward  by  the  factor  of  more  than  3  from  8  ppb  near  64°  N  to  60  ppb  or  38°  N.  The 
coefficient  of  correlation  between  the  NO2  concentrations  and  the  latitude  of  the  location  for 
major  cities  is  0,79. 

The  observed  distinct  increase  in  the  nitrogen  dioxide  concentration  from  north  to  south  is 
related  with  the  differences  in  total  solar  radiation  intensity  as  well  as  the  differences  in  NOx 
concentrations.  Within  the  latitudes  under  study  the  total  solar  radiation  changes  by  the  factor  of 
more  than  two  and  the  mean  N02  concentrations  also  increase  by  the  same  factor.  On  the 
average  for  a  year  the  content  of  NO2  in  NOx  at  a  given  latitude  can  be  predicted  rather 
accurately.  These  limiting  values  increase  appreciably  from  the  location  latitude  70°  N  to  50°  N 
and  very  slightly  at  smaller  latitudes.  The  low  concentrations  of  NOx  contain  more  than  50%  of 
N02,  if  NOx  concentration  is  higher  than  50  ppb  a  part  of  NOx  in  the  form  of  N02  decreases. 
The  mean  limiting  values  of  NO2  with  NOx  =100  ppb  are  equal  to  25  ppb  at  latitudes  60-70°  N, 
and  45  ppb  at  latitudes  40-50°  N.  At  high  latitudes  the  emissions  of  nitrogen  oxides  from 
industrial  sources  are  usually  low,  therefore  the  limiting  concentrations  of  NO2  in  the  urban 
atmosphere  are  not  observed. 

An  increase  in  the  total  concentration  of  nitrogen  oxides  is  also  observed  which  can  be 
explained  by  the  effect  of  natural  NOx  emissions.  In  the  territory  of  Russia  they  account  for 
about  40%  of  the  sum.  of  anthropogenic  and  natural  emissions. 

Ozone  concentrations  are  related  with  NO2  concentrations  and  NO/NO2  ratio.  The 
relationship  between  the  annual  mean  concentrations  of  NO2  and  O3  (ppb)  can  be  seen  from  the 
data  for  25  cities  of  Europe  [Air  Quality...  1995].  The  correlation  coefficient  is  equal  to  0.714. 

To  be  able  to  forecast  ozone  concentrations  in  Russia  cities,  the  regression  equation  obtained 
was  checked  against  the  mean  concentrations  of  NO2  and  O3  (ppb)  in  St.  Petersburg 

According  to  the  calculations,  the  highest  summer  concentrations  of  O3  (up  26  to  30  ppb)  are 
observed  on  the  territory  of  cities  located  to  the  south  of  55°  N.  Forecasted  ozone  concentrations 
differ  from  observed  ones  by  10-20%. 
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COMPLEX  METHOD  FOR  SOLVING  THE  PROBLEMS  OF  DECONTAMINATED 
SOLUTIONS  WASTE  RECOVERY 

TATIANA  DOVBISHEVA 

Belarussian  State  Tolitechnical  dcademf.  Ecology  Seftarbuent .  Tr.Skariny,  65,  Minsk,  Belarus.  Tel.: 
375/772/  399265  Tax:  337/077/23736 /7 
( First  received  26  March  1998;  accepted  for  presentation  during  IAS-4) 

Accident  of  Chernobyl  is  largest  on  scales  manufacturability  accident  from  ever  having  by  a 
place  on  a  planet.  It  radioactivity  wing  touch  the  practically  whole  of  northern  hemisphere.  All 
territory  of  Belarus  was  subjected  of  radioactivity  of  pollution.  The  area  of  a  territory,  where 
density  of  pollution  Cs137  exceeds  37  kBk/m2  makes  46.45  thousand  km2.  On  polluted  territories 
at  present  some  millions  the  person  lives  and  is  engaged  by  industrial  activity. 

At  fulfilment  of  the  national  program  of  liquidation  of  consequences  of  accident  on 
Chernobyl  there  was  necessity  of  realisation  of  radioactive  decontamination  of  work  in  a  polluted 
zone. 

As  a  result  of  realisation  of  decontaminate  of  processing  of  various  objects  of  industrial  and 
municipal  purpose  during  last  years  significant  volumes  fulfilled  of  radioactive  decontamination 
of  solutions,  containing  alongside  with  of  radioactivity  were  formed  by  pollution  (  predominate 
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pollution  (  predominate  Cs137  and  Sr 90)  of  surface  active  substances,  of  complexing  agents,  as  well 
as  ions  of  salts.  Active  fulfilled  of  radioactive  decontamination  solutions  it  is  necessary  of  reclaim. 
At  present  these  solutions  reclaim  of  grouting  with  subsequent  of  burial  of  radioactive  waste  in 
burials,  that  certainly  increases  their  quantity  at  a  territory  of  Belarus. 

Within  the  framework  of  the  national  program  of  liquidation  of  consequences  of  accident  on 
Chernobyl  in  of  Belarussian  state  politechnical  academies  are  developed  ways  of  clearing  fulfilled 
of  radioactive  decontamination  of  solutions  from  of  complexing  agents,  such  as  ADTA  and  of 
oxalic  acid  as  well  from  of  surface-  active  substances. 

These  development  permit  together  with  salvaging  of  radioactivity  of  pollution  of  sorption  to 
create  complex  installation  for  salvaging  fulfilled  of  radioactive  decontamination  of  solutions, 
that  will  allow  in  some  times  to  reduce  quantity  of  radioactive  waste,  being  a  subject  of  burial  of 
radioactive  waste  in  burial. 
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VARIABILITY  IN  OZONE  LAYER  PARAMETERS  OVER  TERLS  MEASURED  WITH 
ROCKET,  GROUND  AND  BALLOON  INSTRUMENTS:  OZONE,  AEROSOL, 
NEGATIVE  ION  CONCENTRATIONS,  TEMPERATURE,  WIND 
B.H.SUBBARAYA  A.JAYARAMAN  S.LAL  1 , 

S.P.PEROV  2,  V.I.ERMAKOV  2,  G.M.KRUCHENHSKY  2,  S.F.TIMASHEV 2 
1  ?R£,  Jhmedabad  380009.  India  (fax:9f-  79-  6560502  .  e-mail:framan@ftri  entetin  ) 

2  CAO,  Moscow  f  9  7700,  Russia  (fax:  7-095-5763327,  e-mail:  sfteroo@fterjtiflti.acru) 

( First  received  05  May  1998;  accepted  for  presentation  during  IAS-4) 

Three  Indo/  USSR  Ozone  Campaigns  were  successefuly  carried  out  in  March-April  of  1983, 
November-December  1987  and  January-June  1990  at  TERLS  (Thumba  Equatorial  Rocket 
Launching  Station),  8  N,  77  E  and  over  equatorial  part  of  the  Indian  Ocean  (1990)  from  ship- 
bom  rocket  and  balloon  facilyties.  The  last  campaign  had  correlated  with  the  worldspread 
international  campaign  DYANA:  India  and  USSR  took  part  in  that.  Many  results  and  findings 
obtained  from  those  campaigns  as  well  as  descriptions  of  insruments  used  have  been  presented  at 
International  meetings  and  published  in  international  journals  [  Ahariya  et  al.,  1984;  Subbaraya, 
1987;  Seshadri  at  al.,  1988;  Subbaraya  et  al.,  1989;  Perov,  1992  a,  b;  Krishna  Murthy  et  al.,  1992; 
Ishov  et  al.,  1992;  Offermann  et  al.,  1994;  Subbaraya  et  al.,  1994a,  1994b;  Perov  et  al.,  1996, 
1998].  We  give  here  the  summary  of  the  most  important  scientific  results  and  conlusions  after 
careful  analysis  of  all  sets  of  observations  obtained  by  all  means. 

1.  Remarkably  large  variabilities  in  ozone  profiles  (0-75  km),  which  were  never  reported 
early  for  tropics,  had  been  established.  It  seems  to  be  due  to  very  strong  dynamical  forcing 
(energy,  momentum,  mass  transport),  mainly  from  the  tropical  troposphere  (deep  convection, 
thunderstorm,  tropical  cyclon  etc.)  as  well  as  from  the  stratosphere  itself  with  perturbations  in 
ozone,  water  vapour,  carbon  dioxide,  aerosol  which  are  the  more  important  trace  constituents 
that  play  a  direct  role  in  the  middle  atmosphere  chemistry  and  radiation  budget. 

2.  Day-night  variations  in  the  mesosphere  show  the  nighttime  increase  that  is  found  to  be 
altitude  dependent  with  typical  values  of  10  -  20%  at  45  km  and  55  km,  and  a  factor  of  3  -  4  at 
altitudes  65  -  70  km.  A  variability  in  the  values  of  ratios  of  night/day  ozone  concentrations 
observed  in  separate  sets  of  rocket  flights  reflects  corresponding  changes  in  water  vapour  and  in 
dynamical  parameters  (tides,  gravity  waves  (GW),  equatorial  planetary  waves  (EPW)). 

3.  Total  ozone  (TO)  diurnal  variation  with  minimum  during  the  noon  period  has  been 
observed  with  the  help  a  Brewer  spectrophotometer  throughout  the  operational  time  of  1 2  March 
-  23  May  1990,  which  included  three  30-days  periods  of  solar  activity  with  double 
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about  120  units  of  the  Ottawa  Index  (2.8  GHz)  with  background  value  of  130  units.  While  the 
pattern  of  this  variation  remained  generally  the  same,  the  amplitude  of  this  main  harmonics  (with 
variable  period  250  to  500  min),  varied  from  day  to  day  from  4  to  15  D.U.,  representing  a  change 
of  1 .6  -  4%  in  TO.  The  daily  average  values  show  a  seasonal  increase  from  265  to  280  D.U.  A 
series  of  synchronous  measurements  of  TO  have  been  conducted  at  the  Lake  IssykKuf  , 
Kurgyzstan,  located  at  the  same  longitude  of  77  E  like  Thumba,  but  at  42.6  N.  Statistically 
proved  correlation  between  the  variations  of  daily  mean  TO  over  the  Lake  Issyk  Kul'  and  Ottawa 
Index  has  been  revealed.  In  the  Thumba  case  such  a  correlation  can  not  be  considered  statistically 
proved  pshov  et  al.,  1992].  The  most  important  results  of  statistically  careful  analysis  of  all  data 
sets  at  Thumba  are  that  the  amplitudes  (1  to  15  D.U.)  and  periods  (5  to  500  minutes)  of 
variations  in  TO  show  a  good  correlations  with  the  well  known  27  days  (in  our  case  30  days)  solar 
activity  periodicity.  This  seems  to  confirm  the  dynamical  nature  of  TO  oscillations  and  their 
connection  with  vertical  wind  variations  caused  by  GW  and  tides  p>erov  et  al.  1996] 

4.  Six/seven  rocket  launchings  and  five/seven  balloon  launchings  from  research  ship 
"Academician  Shirshov"  were  conducted  on  three  days  (  Jan.  31,  Feb.  21  and  March  11  1990)  in 
the  equatorial  region  (Indian  Ocean/Arabian  Sea).  Using  the  temperature  and  wind  data  from 
these  launchings,  the  diurnal  and  semi-duimal  tide  components  in  wind  and  temperature  in  the 
middle  atmosphere  are  obtained  and  are  compared  with  theoretical  predictions.  It  is  found  that 
significant  departures  with  factors  of  10  to  100  at  different  heights  (at  height  of  28  km  for  which 
theory  gives  deep  minimum  even  up  to  1000)  occur  between  observed  and  theoretical  values 
[Krishna  Murthy  et  al.,  1992].  Evidence  of  8  hrs  and  may  be  6  hrs  harmonics  has  been 
demonstrated  [Perov  et  al.,  1992].  This  confirms  the  findings  given  above  (3.).  Such  a  strong  tidal 
wave  seems  to  be  considered  as  a  dynamical  forcing  on  the  ozone  profiles.  Analysis  of  all  rocket 
flights  data  (obtained  by  3  types  of  optical  and  2  types  in-situ  (chemiluminescent)  instruments  as 
well  as  by  balloon  ozonesondes  for  different  time  of  day  and  night  shows  two  03  maxima 
(morning  and  evening)  and  03  minimum  at  noon,  as  measured  by  Brewer  instrument,  at  the 
altitudes  above  28  -  30  km. 

5.  The  data  collected  during  the  intensive  observation  period  of  the  second  phase  of 
Indo/USSR  Ozone  Campaign  in  December  1987  have  been  utilized  to  study  various  interesting 
features  of  ozone  variations  over  India.  The  effect  of  the  weather  systems  including  western 
disturbances  on  the  TO  and  its  profiles  has  been  studied  [Seshadri  et  al.,  1988;  Perov,  1989,  1992]. 
From  the  results  of  the  series  of  rocket  measurements  of  wind  ,  temperature  (T),  ozone  and 
atomic  oxygen  (odd  oxygen  -  Ox)  concentrations  for  the  period  3-7  December  1987  one  may 
note  a  periodic  variability  of  the  parameters  indicated  in  the  layer  between  20  and  90  km:  a 
conventionally  adopted  period  is  about  4  days.  Spatial-temporal  characteristics  of  the  variations 
observed  in  the  atmospheric  parameters  allow  to  identify  them  as  equatorial  planetary  Kelvin 
waves.  Following  conclusions  may  be  drawn  from  the  all  data  analysis:  the  values  of  amplitudes 
both  of  odd  oxygen  and  temperature  increases  with  height  up  to  90  km;  the  amplitudes  of  T  and 
Ox  and  their  phases  are  not  consistent  with  the  theory  treating  the  photochemical  equilibrium  of 
ozone  in  the  upper  stratosphere  and  in  the  mesosphere,  the  vertical  profiles  of  the  amplitudes 
obtained  would  represent  superposition  of  several  wavelenghs:  16  km,  the  biggest;  10  km,  20  and 
40  km,  which  may  correspond  to  Kelvin  (and  possibly  Rossby)  waves  and  tidal  waves  as  well  in 
equatorial  region  overThumba.  Amplitudes  of  equatorial  waves  in  T  and  in  wind  recorded  above 
40  km  are  found  to  exceed  the  values  that  were  reported  earlier;  amplitudes  of  values  dOx/Ox 
(increasing  with  the  height  from  10  -  20%  at  30  -  40  km  to  80  -  100%  at  80  -  90  km)  have  been 
recorded  in  such  waves  for  the  first  time.  Two  important  conclusions  may  be  drawn  from  the 
evidence  on  the  vertical  structure  of  the  variance  in  wind,  T  and  Ox.  The  first  conclusion  concerns 
the  height  regions  of  the  atmosphere  where  such  waves  are  generated:  our  results  say  about  two 
possible  layers  connected  with  disturbances  in  the  region  near  upper  troposphere  (tropopause) 
and  in  the  35  -  40  km  layer.  The  second  conclusion  to  be  drawn  regards  to  a  possible  existing 
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system  of  interactive  quazi-stationary  waves  in  the  layer  20  -  40  km. 

6.  One  of  the  important  aspects  of  stratospheric  aerosol  problem  of  analysing  the  specific 
features  of  heterogeneous  processes  involving  aerosols  of  polar  stratospheric  clouds  (and  possibly 
aerosols  near  very  cold  tropical  tropopause)  is  the  effect  of  metastable  nitric  acid  dihydrat  and 
hydrat  on  the  kinetics  of  reactions  under  considerations  (Timashev  et  al.,  1994).  Dynamic 
supertemperature  fluctuations  determining  decomposition  of  some  molecules,  ion  clusters  etc.  can 
arise  in  the  high  energycontent  medium  of  aerosol  particles  as  a  result  of  collisions  of  these 
particles  initiated  by  acoustogravity  and  gravity  waves,  natural  sonic  noises  in  the  stratosphere, 
and  various  geodynamic  phenomena.  The  rocket  observations  dated  August,  25  (Antarctica)  and 
December,  3  and  5(Thumba)  in  1987  were  made  in  experiments  in  which  the  state  of  aerosols  was 
determined  by  passing  a  flow  of  air  containing  aerosols  through  a  special  flow  reactor  isolated 
from  external  light  sourses.  The  state  of  aerosols  was  monitored  by  observing  light  pulses  emitted 
by  them  and  interpreted  as  radiative  de-exitation  of  initially  highenergy-content  aerosols.  The 
concentration  of  the  particles  had  a  maximum  at  tropopause  in  all  the  three  flights. 

7.  Relatively  large  (upto  50%)  spatial-temporal  variability  of  aerosols  parameters  (derived 
from  key  series  of  balloon  soundings  to  study  light  negative  ion  profiles  over  Thumba  at  the 
geomagnetic  equator  has  been  interpreted  by  influencing  GW  and  tropical  cyclon  disturbances 
[Gupta  and  Perov,1998]. 

All  the  findings  reported  above  were  published/presented  before  they  have  been  confirmed  by 
satellites  (i.e.UARS,  ASTROSPAS-CRISTA)  and  lidar  observations  (France)  except  6,  7,  and  in  part  3, 4. 

Recommendations:  Correlative  (validation)  programme  of  ground-,  balloon-  and  aircraft- 
based  observations  together  with  satellite  overpasses  must  be  carried  out  in  India  because  our 
results  show  evidence  for  large  variability  in  ozone,  aerosol  etc.  demonstrating  some  serious 
methodical  problems  of  middle  atmosphere  observations  in  tropics  by  satellite  technique  even  for 
TOMS  observation  over  Indian  stations  [Bojkov  et  al.,  1996]. 
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EXTINCTION  OF  LIGHT  BY  AEROSOL  SOOT  PARTICLES 
WITH  DIFFERENT  MORPHOLOGY 

E.  F.  MIKHAILOV,  S.  S.  VLASENKO,  A,  A.  KISELEV  AND  J.  F.  SAPHRONOVA 

St.  Petersburg  State  University,  Institute  of  Phgsics.  Defiartinent  of  Jtinosfiheric  Physics 
79890 Y Petrodvoretz.  Utianooska^a  t,  Russia  td:  f+7j  872-Y28-72Y0;  PJX+7  872-Y28-72Y0  oia&/Ja,s  niifsfb su 
( First  received  30  April  1998;  accepted  for  presentation  during  IAS-4) 

The  particles  of  soot  fraction  of  atmospheric  aerosol  effectively  interact  with  solar  radiation, 
while  absorbing  and  scattering  light  in  the  wide  range  of  spectrum  [1].  On  the  other  hand,  soot 
particles  interact  with  the  atmosphere  itself,  because  being  an  active  centers  of  heterogeneous 
nucleation  they  take  part  in  the  condensation  and  vaporization  processes  of  the  water  vapour  [2]. 
The  cause  of  such  "efficient"  behaviour  is  in  the  specific  structure  of  soot  aerosol,  its  particles 
appear  to  be  a  fractal  aggregates  of  large  number  of  nanometer  size  carbonic  spherules  [3]. 
Specified  processes  of  soot  "ageing"  in  atmosphere  result  in  aggregates  structure  parameters 
altering  "restructuring",  that  in  its  turn  produces  the  alteration  of  optical  characteristics  of  soot 
aerosol.  In  this  sense  the  processes  of  soot  interaction  with  radiation  and  environment  become 
inseparable,  thus  constituting  how  much  important  is  to  establish  the  correlation  between  soot 
aggregates  morphology  and  its  optical  properties.  To  solve  the  task  we  undertook  the  set  of 
experiments  aimed  to  find  the  relation  between  the  extinction  of  visible  light  by  aerosol  soot 
particles  and  its  structural  parameters  -  mean  gyration  radius,  size  distribution,  anisotropy 
coefficient,  fractal  dimension  and  primary  particles  diameter.  Extinction  and  angular  scattering 
diagram  were  measured  in  the  polar  nefelometer  directly  in  the  aerosol  flow.  To  study  the 
structure  effect  while  keeping  chemical  composition  and  therefore  refractive  indexes  unchanged, 
the  soot  aerosol  flow  was  subjected  to  heating  up  to  1000  degrees  C  in  the  flow  furnace,  thus 
modifying  the  whole  set  of  controllable  structure  parameters.  Simultaneously  with  optical 
measurements  the  particles  were  sampled  for  transmission  electron  microscope  viewing  with  the 
consequent  digitized  image  processing,  providing  the  averaging  over  the  few  hundreds  particles  in 
each  temperature  case.  It  was  found  that  structural  parameters  practically  doesn’t  exhibit 
alteration  if  heating  doesn't  exceed  600  degrees,  but  with  the  gaining  temperature  the  mean 
aggregates  size  gradually  reduces  from  0,6  mcm  to  0,3  mcm;  projection  fractal  dimension 
retrieved  from  the  well-known  statistical  relation  between  the  mean  size  of  fractal  aggregates  and 
the  mean  number  of  monomers  in  it  abruptly  falls  from  1,7  to  1,1.  Synchronous  measurement  of 
light  extinction  in  the  laminar  aerosol  flow  demonstrated  the  steep  rise  of  reduced  extinction  from 
7  sq.  meters  per  gram  up  to  15  sq.  meters  per  gram.  Such  structure  characteristics  behaviour 
witnesses  the  process  of  disintegration  of  clusters,  which  are  falling  apart  into  smaller  ones, 
probably  keeping  its  fractal  nature  up  to  some  temperature  limit,  when  the  primary  particles 
themselves  start  to  bum  out.  Apparently  soot  clusters  disintegration  clears  the  way  for  incident 
wave  to  irradiate  the  previously  inaccessible  internal  parts  of  the  cluster,  so  that  more  of  primary 
particles  become  involved  in  the  absorption  -  scattering  processes.  With  the  further  heating  the 
soot  aerosol  evolves  into  system  of  small  chain-like  aggregates  and  the  scattering  diagram 
approaches  the  form  of  Mie  scattering  diagram  for  the  composition  of  small  (but  still  non- 
Raleigh)  polydisperse  spheres.  This  is  demonstrated  by  relative  increasing  of  forward  scattered 
light  for  the  clusters  subjected  to  the  strong  (T  >700  deg.)  heating. 

The  obvious  strong  correlation  between  measured  extinction  of  light  and  the  structure 
parameters  of  atmospheric  soot  aerosol  allows  a  new  point  of  view  on  the  known  in  literature 
variety  of  extinction  values  for  carbon  smokes:  probably  it  could  be  explained  by  variability  of 
optical  characteristics  due  to  environmental  conditions  and  the  different  ways  of  origination. 

This  work  was  supported  by  grant  RFBR  No.  97-05-65520. 
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ON  THE  REASONS  OF  THE  ATMOSPHERIC  POLLUTION  WITH  THE 
CARCINOGEN  AROMATIC  CARBOHYDRATES  OF  STRIY  AND  STRIY  DISTRICT, 

LVIV  REGION  (UKRAINE) 

MIROSHNICHENKO  A.N. 

Charitable  indefiendent  entdrontnental  laboratory,  Charitable  foundation  ZcoTmuo  -Coux, 

The  ZnmronntentaL  Tublic  ridvocacy  Center.  2  fousketnitskoi  sir..  290000  £wr.  Ukraine,  +320  (322) 
271H96,  722796  e-tnail  efiatf&efiacMrit/Ma 
(First  received  15  April  1998;  accepted  for  presentation  during  IAS-4) 

The  increasing  of  falling  ill  of  the  inhabitants  of  Striy  and  Striy  district,  Lviv  region  with 
malignant  neoplasms  determined  the  importance  of  quantitative  defining  of  the  pollution  level  of 
the  region  with  polycyclic  aromatic  substances  (PAS).  As  it  is  known  PAS  are  the  most 
carcinogenic  pollutants  of  the  air.  One  of  the  best  studied  and  wide-spread  carcinogens  is  3,4- 
benzopyrene.  In  a  series  of  cases  it  is  used  as  an  indicator  of  the  PAS  group  in  general. 

The  peculiarity  of  the  region  is  that  in  ...  km  from  Striy  there  is  The  Dashiv  Soot  Plant  which 
produces  the  technical  soot.  As  it  is  known  from  the  literature  [*]  in  the  production  of  the  soot  the 
emission  factor  on  benzopyrene  and  perylen  can  reach  30mkg  per  1kg  of  soot.  That's  why  we 
have  studied  the  level  of  pollution  of  the  region  on  the  content  of  benzopyrene. 

For  the  air  samples  selection  the  aspirator  of  air  type  YuZ-10  with  the  productivity  750  1/hour 
was  used.  The  selection  of  samples  was  done  on  the  cloth  filters  DYY-15.  The  filters  were  fixed  in 
the  cone  chucks  at  the  height  l-3m  above  the  ground  level.  The  capacity  of  the  air  pumped 
through  the  filters  made  5-6m3.  The  quantitative  determination  of  benzopyrene  was  done  on 
quasi  linear  luminescention  spectres  by  the  combined  method  of  additions  and  inner  standard  on 
the  diffractometrical  spectrometer  DFS-12.  The  preciseness  of  determination  is  10-10  mgr/m3. 
The  results  of  the  analysis  are  given  in  the  table. 

As  it  is  seen  from  the  table  despite  the  place  and  time  of  the  samples  taking  utmost  possible 
concentration  (UPC)  of  benzopyrene  exceeds  the  limit  for  one  order  and  even  more.  It  is  set  that 
the  pollution  of  the  atmospheric  air  can  exceed  UPC  for  two  orders.  The  degree  of  the  air 
pollution  with  the  carcinogens  depends  on  the  air  flow  direction,  what  is  seen  from  the  experiment 
data  of  the  simultaneous  analyses  of  the  benzopyrene  content  in  the  air  samples  at  the  factory 
territory  and  2miles  from  it. 

Nevertheless  the  pollution  of  the  environment  with  the  carcinogens  is  not  only  a  result  of 
gases  amission  .  One  of  the  possible  and  really  existing  ways  of  the  soil  and  water  pollution  with 
the  carcinogens  is  the  soot  which  is  the  component  of  the  solid  emissions  of  the  factory  and  which 
made  approximately  289,902  tons/year. 

It  should  be  pointed  out  that  the  the  Dashiv  factory  soot  analysis  showed  that  in  1  kg  of  soot 
there  is  880  mkg  only  of  the  benzopyrene. 

The  study  of  the  pollution  of  the  adjoining  to  the  factory  territory  (area  of  12  km2)  for  carbon 
showed,  that  the  anomalies  for  the  carbon  are  characterised  by  the  medium  contrast,  maximum 
concentration  (Kk  =  3,57)  was  registered  at  the  distance  of  1  km  from  the  factory. 

The  results  obtained  on  the  pollution  of  the  city  Striy  atmospheric  air  with  benzopyrene 
showed  that  the  concentration  of  the  carcinogens  considerably  exceeds  UPC.  Nevertheless,  if  the 
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concentration  of  benzopyrene  as  a  result  of  the  jams  while  the  intensive  city  traffic  (8.00a.m.  - 
16  00pm)  exceeds  UPC  54-58  times,  and  at  a  diminution  of  the  traffic  flow  (evening  -  night) 
benzopyrene  concentration  decreases  approximately  5-5,6  times,  but  anyway  exceeds  the  UPC  for 
one  order  ,  the  analysis  of  the  air  carried  out  in  the  settlement  zone  showed  the  considerable 
impact  of  the  industrial  enterprises  on  its  pollution  with  carcinogens.  Thus  the  content  of 
benzopyrene  varies  from  37,2  to  167,7ngr/m3.  This  fluctuation  can  be  connected  only  with  the 
direction  and  strength  of  wind  from  which  the  degree  of  distribution  (concentration)  of  the 

carcinogens  in  the  air  of  the  region  depends.  . 

Thus  the  analysis  held  allowed  to  conclude  that  one  of  the  mam  reasons  of  the  increase  ot  the 
malignant  tumours  in  the  region  is  the  pollution  of  the  atmospheric  air  with  polycyclic  aromatic 
substances. 

By  now  the  activity  of  The  Dashiv  Soot  Plant  is  suspended. 

*  Serth  R.W.,  Hugnes  Th.-Environ.  Sci.  Technol.,  1980,  v.14,  p.298-301 


Observed  area  The  time  of  the  air  selection  The  time  of  the  air  selection  Concentration  found 


OZONE  CONTENT,  ATMOSPHERIC  AEROSOLS  AND  CLOUDS  IMPACT  ON 
SURFACE  UV  RADIATION:  SIMULATIONS  AND  OBSERVATIONS 

MELNIKOVA  I.N. VAROCOS  K. 2,  GUSCHIN  G.P.  \  NOSKOVA  V.  4, 
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2  Athens,  Qreece 

3  Voeikov  Main  (geophysical  Observatory,  Karbysheva,  7,  St.  Petersburg.  199018,  Russia, 

4  St.  Petersburg  Technical  University.  3)eftt.  of  Mechanical  Physics. 

Politechtiical  Str..  29.  St.  Petersburg.  199100.  Prussia 
(First  received  04  March  1998 ;  accepted  15.6.98  for  presentation  during  IAS-4) 

Calculations  of  surface  UV-irradiance  (total  and  diffuse)  were  accomplished  for  different 
atmospheric  ozone,  aerosols  and  surface  albedo  models.  Results  were  compared  with  data  o 
ground  and  aircraft  spectral  measurements  of  UV-radiation  flux.  The  influence  of  atmospheric 
aerosols  and  albedo  on  ratio  of  the  diffuse  radiation  to  the  total  one  at  visual  and  UV 

wavelengths  is  determined.  .  ,  .  .  _  .  TTT. 

The  evaluation  of  cloud  impact  on  surface  UV-radiation  is  obtained  from  routme  UV- 
radiation  measurement  data.  One  can  suppose  that  surface  UV-irradiance  may  increase  slightly 
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under  condition  small  cloud  amount  comparing  the  case  clear  sky  by  reason  of  reflection  and 
scattering  of  solar  radiation  from  cloud  sides.  Then  with  growing  of  cloud  amount  surface  UV- 
irradiance  decrease.  The  elaboration  of  three-years  set  of  data  of  UV-irradiance  measured  in  St.- 
Petersburg  and  Athens  is  undertaken.  The  influence  of  solar  zenith  angle  is  taken  into  account. 
The  dependence  of  surface  UV-irradiance  on  cloud  amount  and  solar  zenith  angle  is  presented. 

1560. 
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BIOSENSORIC  APPROACH  FOR  DETECTION  OF  MICROORGANISMS 

RESHETILOV  A.N.,  ILIASOVP.V. 

Institute  of  Biochemistry  &  Physiobgy  of  Microorganisms  HAS  / 12292,  Pushchino,  Moscow  region,  Nauki 
at,..  5  Biosensor  research  grou/t  Phone  007  (095)  9257118  Pax  007  (095)  9233602 
(First  received  06/05/98;  accepted  for  presentation  during  IAS-4) 

The  detection  of  microorganisms  in  various  media  is  acute  for  a  number  of  human  activity 
areas,  for  instance  food  industry,  environmental  monitoring,  clinical  diagnostics  and  so  on.  The 
existing  set  of  the  methods  includes  direct  techniques  based  on  cell  count  (cytofluorimetry, 
cultivation  on  agarized  media  followed  by  the  clone  count,  microscopy  methods)  as  well  as  the 
indirect  ones  based  on  the  determination  of  enzyme  activities.  In  clinical  practice  and  at 
evaluation  of  food  quality  the  ELISA-based  methods  and  DNA  assays  (including  PCR)  have  also 
been  used.  The  most  of  these  techniques  are  characterized  as  time  and  labor  consuming  and 
require  high-qualified  personnel. 

The  biosensor  assay  is  characterized  by  speed,  simplicity  and  precision  and  in  the  same  time, 
as  a  rule,  doesn't  require  use  of  the  expensive  equipment  and  highly-qualified  personnel.  The 
biosensoric  methods  of  microorganisms  detection  is  intensively  developing  nowadays;  thus,  the 
use  of  immunosensors  for  bacterial  and  yeast  cells  detection  have  been  described  [1,2].  An 
integration  of  DNA-biosensoric  techniques  with  PCR  opens  new  possibilities  for  microbial 
detection.  Such  approach  allows  the  assay  of  DNA  sequences  specific  for  the  microbial  species  or 
taxonomic  group. 

A  promising  way  is  the  development  of  biosensoric  methods  of  cell  detection  based  on 
registration  of  their  oxide-reductase  activities  (including  dehydrogenase).  The  analysis  of  cell 
dehydrogenase  activities  can  be  realized  by  means  of  the  standard  electrochemical  transducers 
used  in  biosensors  -  oxygen,  ion-selective  or  mediator  electrodes.  The  receptor  of  the  biosensor  in 
this  case  will  be  represented  by  a  membrane  containing  microbial  cells  received  from  the  sample. 
The  biosensor  based  analyzer  will  register  the  activities  of  the  microbial  enzymatic  systems;  for  a 
number  of  cases,  if  the  certain  species  (strain)  will  dominate  in  the  sample,  it  will  be  possible  to 
identify  it  using  the  specific  portrait  of  substrate  specificity  that  represents  the  ratio  of  cell 
catalytic  system  activities  for  the  set  of  test  substrates. 

We  used  the  registration  of  oxide  reductase  activity  of  microbial  cells  for  creation  the  model 
biosensor  system  containing  Gluconobacter  and  Pseudomonas  bacteria  immobilized  on  Clark 
type  electrode.  The  cell  membranes  of  Gluconobacter  genus  contain  dehydrogenases  capable  to 
oxidize  a  broad  spectrum  of  organic  substances  -  sugars,  alcohols,  and  polyols.  The  oxidation 
process  is  accompanied  by  oxygen  consumption  and  during  oxidation  of  a  number  of  sugars  also 
by  appearance  of  the  acidic  intermediates.  This  allows  apply  the  Clark  electrodes  as  well  as  ion- 
selective  FETs  in  biosensors  for  microbial  cell  detection.  The  experiments  showed  that  under 

2 

using  of  oxygen  electrode  the  lower  limit  of  cell  detection  made  up  0.15  mg  of  cells/mm  (wet 

weight)  in  the  receptor  element,  or  106  cells  in  the  sample.  The  value  of  the  same  order  was 
obtained  for  the  biosensor  based  on  pH-sensitive  FET. 

It  has  been  shown  that  a  number  of  Pseudomonas  strains  harbor  plasmids  encoding  the 
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enzymes  of  xenobiotics  catabolic  pathways  that  usually  belong  to  oxigenases.  Thus,  the  main 
steps  of  degradation  are  accompanied  by  oxygen  consumption  that  makes  possible  the  use  of  such 
microorganisms  for  the  respective  compound  detection.  Early  we  reported  about  the  creation  of 
the  sensor  for  naphthalene  detection  based  on  P.  putida  BS238  (pBS2)  strain  [3].  The  transducer 
of  the  sensor  was  represented  by  oxygen  electrode.  The  technique  developed  allowed  the 
evaluation  of  sensor  signal  dependency  on  immobilized  biomass  concentration.  The  minimal  cell 
concentration  in  the  biosensor  receptor  made  possible  the  obtaining  of  signals  different  from  the 

noise  made  up  approximately  106  cells/cm2  that  is  ca  104  cells  in  sample. 

The  application  of  each  of  the  mentioned  transducers  has  restrictions;  thus,  the  use  of  an 
oxygen  electrode  is  impossible  at  anaerobic  microorganism  detection  while  the  use  of  pH-sensitive 
transducer  -  in  the  case  of  absence  of  pH  changes  at  test  compound  transformation.  These 
approaches  are  also  not  suitable  for  detection  of  endospores  or  other  resting/being  in  anabiosis 
condition  microorganisms  as  well  as  viruses.  In  such  cases  seems  perspective  the  use  of 
immunosensors  or  DNA  sensors  based  on  coupling  the  ELISA  or  DNA  assay  with  biosensoric 
approach  (ion-selective  transducer  or  surface  plasmon  resonance  device).  Nevertheless,  we  think 
that  the  approaches  described  above  and  based  on  amperometric  and  potentiometric  assay  are 
able  to  ensure  the  sensitive  detection  of  the  presence  and  quantification  of  microorganisms. 
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'Volgograd  State  University,  '00062  Volgograd,  Russia  chemo@ sky  .chfth  jus  jtu 
(First  received  22  April  1998 1998;  accepted  for  presentation  during  IAS-4) 

Carbon  nanotubes  are  the  richest  material  for  various  applications  in  science  and  technology. 
These  carbon  structures  show  some  unique  properties,  which  allow  to  use  them  as  interesting 
physical  and  chemical  systems.  Due  to  their  small  sizes  (the  diameter  is  some  nanometers,  the 
length  is  up  to  some  micrometers)  nanotubes  represent  the  quasy-one-dimentional  nanosystems, 
which  can  widely  used  in  nanoelectronics,  medicine,  aerosol  technology  and  so  on.  In  particular, 
it  is  suggested  that  nanotubes  might  be  effective  as  a  hydrogen-storage  material. 

As  it  is  well-known  fullerenes  Ceo  and  C?o  are  effective  adsorbents  of  light  atoms  (H,  O,  F,  He 
and  so  on)  because  of  the  curvature  of  their  surface.  They  connect  themselves  to  these  atoms, 
radicals  and  functional  groups,  thus  compounds  and  crystal  structures  with  various  physical- 
chemical  properties  are  obtained.  Carbon  nanotubes  similar  to  fullerenes  to  be  suggested  are 
effective  adsorbents  too. 

Here  we  present  the  results  of  calculations  of  adsorbtional  properties  of  small  diameter  single- 
walled  nanotubes  (SWNTs)  being  compared  with  C60.  We  carried  out  the  quantum  chemical 
calculations  of  (9.0)  zigsag-type  and  (6,6)  (10,10)  armchear-type  SWNT  which  were  interacting 
with  atoms  H  and  compared  the  results  with  those  for  the  case  of  hydrogen  adsorbtion  on  a 
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graphite  surface  and  fullerene  C6o.  For  the  calculations  we  used  the  MM2  molecular  mechanic 
method  (for  modeling  geometry  of  SWNT  hydrides)  and  MNDO-method,  modified  within  a 
cyclic  cluster  model  for  nano  tubes. 

We  considered  the  infinite  carbon  tubes  as  models  of  SWNTs.  So  we  applied  the  ionic- 
embedded  covalent-cyclic  cluster  model  developed  for  the  calculation  of  electronic  structure, 
energetic  cheracters  of  the  band  structure  of  solids  and  polymers.  For  determination  of  the  most 
energetically  propable  hydrid  structure  we  carried  out  calculations  of  two  types  of 
hydrogenization  of  SWNTs:  a)  atoms  H  were  placed  over  C  atoms  of  each  fourth  neighbour  layer 
of  hexagons  (on  six  H  atoms  over  each  layer)  so  that  rings  of  the  superlattice,  containing 
adatoms,  are  not  displaced  relatively  to  each  other;  b)  even  rings  of  adatoms  are  displased 
relatively  to  odd  onee  on  a  C-C  bond  length. 

The  analysis  of  the  results  has  shown  that  the  second  variant  of  hydrogenization  is  more 
energetically  advantageous.  Furthermore  the  results  show  a  good  agreement  with  those  of 
calculation  of  single  atom  adsorbtion.  Allowing  for  hydrogen  adsorption  in  the  ratio  C4/H  on  the 
surface  of  the  (10,10)  tubes,  we  obtain  reasonable  agreement  with  the  experiment  of  A.C.  Dillon 
group  (Nature  386,678  (1997)).  Considered  hydrogen  adsorption  in  the  ratio  C2/H  proves  to  the 
possibility  of  SWNTs  using  as  a  good  hydrogen  storage. 

This  work  was  supported  by  the  Russian  fund for  Fundamental  Research  (Grant  96-02- 18445-a). 
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VOLGOGRAD  PM- 10  SATURATION  STUDY 

J.SCHWELSS  1,  E.  BEZUGLAYA  2,  L  SMIRNOVA  2,  S.  CHICflERIN  2,  L  KURD1NA  3  ,L  .FOKINA  4 

1  epj  usj, 

2  Main  Qeofthtfsical  Observatory,  St.  Petersburg, 

3  Volgograd  Center  for  Hydrometeorology  and  Environmental  Monitoring, 

4  Volgograd  Committee  for  Environmental  Protection 
(First  received  06  June  1998;  accepted  for  presentation  during  IAS-4) 

Fine  particulate  is  more  harmful  for  human  health  than  coarse  particulate  as  it  was 
established  by  many  scientific  researches.  In  accordance  with  RAMP  program  in  Volgograd  from 
29  July  through  26  August  1997  the  second  stage  of  saturation  study  was  carried  out  on  the 
distribution  of  small  suspended  particles  PM  10  over  the  city  area.  During  the  experiment  there 
were  made  500  measurements  of  PM- 10  concentrations  at  25  sites  located  in  the  north  and  south 
areas  of  the  city  over  the  vast  territory  (the  city  extent  is  almost  100  km).  Three  organizations 
conducted  jointly  studies  during  the  given  experiment:  Volgograd  Center  for  Hydrometeorology 
and  Environmental  Monitoring  (VCHEM),  Volgograd  Committee  for  Environmental  Protection 
(VCEP)  and  Main  Geophysical  Observatory  (MGO).  MGO  collected,  processed,  made  statistical 
analysis  of  information  obtained  as  a  result  of  experiment. 

The  principal  aim  of  Volgograd  experiment  was  determination  of  spatial  temporal  changes  in 
PM  10  concentrations  and  contribution  of  basic  enterprises  of  the  north  industrial  area  to  the  total 
air  pollution,  obtaining  the  ratios  between  the  concentrations  of  fine  dust  (PM  10)  and  total 
suspended  particulate,  comparison  of  the  concentrations  of  metals  measured  from  PM  10  filters 
and  at  the  fixed  monitoring  network  in  Volgograd. 

Studies  were  carried  out  in  the  area  of  industrial  enterprises  in  the  north  Volgograd  limited  by 
triangle  formed  by  Red  October  plant,  Aluminum  plant  and  Silicate  plant,  and  in  the  south  city 
part  in  the  area  of  Foundry  and  Mechanical  plant.  Two  pairs  of  stations  functioned  during  the 
experiment  for  estimating  the  correctness  and  accuracy  of  instruments  for  PM- 10.  The  data  have 
shown  a  good  compatibility,  correlation  factors  are  equal  to  0.97  and  0.99..The  presented 
materials  show  that  the  repeatability  with  parallel  measurements  is  rather  satisfactory. 
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The  mean  over  the  experiment  period  concentrations  of  PM- 10  at  different  stations  range 
from  131.8  to  36.9  pg/m3.  The  highest  daily  mean  concentration  at  the  north  Stations  is  equal  to 
385.4  pg/m3,  at  the  South  stations  406.0  pg/m3,  the  lowest  respectively  19.1  and  2.8  pg/m3.  During 
the  experiment  two  stations  were  taken  as  background  .  The  background  in  the  south  part  of  the 
city  was  28%  lower  than  in  the  north.  The  results  allow  us  to  describe  thoroughly  enough  the  field 
of  PM- 10  concentrations  in  the  north  and  south  parts  of  the  city  where  the  basic  sources  of  air 
pollution  by  PM- 10  are  located.  The  data  of  instruments  located  on  the  territory  of  north 
industrial  area  near  the  roadway  reflect  the  motor  transport  effect.  The  maximum  mean  over  the 
observation  period  concentrations  are  observed  in  the  area  of  Volgograd  Aluminum  Plant  (104- 
132  pg/m3).  In  this  area  PM- 10  concentrations  above  100  pg/m3  are  observed  during  16  days.  The 
lowest  mean  PM- 10  concentrations  are  observed  in  the  south  part  of  the  city,  in  arboretum  where 
the  mean  is  36.9  pg/m3.  Due  to  the  detailed  picture  of  PM- 10  concentration  distribution  on  the 
city  territory  an  approximate  contribution  of  each  plant  to  the  total  city  air  pollution  can  be 
estimated.  In  the  north  part  of  the  city  the  VAP  contribution  is  23%,  "Red  October"  Plant  -  16%, 
SMP  - 13%<  including  brick  production  -  20%. 

Analysis  of  the  experiment  results  enables  one  to  recommend  it  for  extending  to  other  areas  in 
Russia  to  estimate  the  fields  of  fine  particles  (PM- 10)  concentrations  on  the  city  territory.  The 
Volgograd  PM- 10  study  is  of  important  significance  for  possible  future  steps  in  developing  the 
monitoring  system  and  air  protection  activity  in  Russia. 
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SOOT  PARTICLES  RESTRUCTURING  IN  FLOW  CONDENSATION  CHAMBER 
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(First  received  30  April  1998;  accepted  for  presentation  during  IAS-4) 

In  most  cases,  carbon  black  particles  resulting  from  burning  of  hydrocarbon  raw  materials  are 
structures  of  complex  organization  composed  of  a  large  number  of  primary  nuclei  (monomers)  of 
nanometer  size.  The  internal  structure  of  such  aggregates  complies  with  the  known  fractal  scaling 
relationship  between  the  number  of  monomers  and  aggregate  size,  that  is  why  such  particles  are 
often  referred  to  as  fractal  clusters.  The  main  distinction  of  these  aerosols  particles  is  their  physics 
properties  dependence  on  their  internal  geometric  structure. 

The  specifity  of  soot  particles  in  relation  to  other  similar  objects  is  determined  by  a  relatively 
low  bond  energy  of  the  interparticle  contacts  in  the  aggregates  that  account  for  the  strong 
structural  changeability  of  the  aggregates  under  the  effect  of  external  factors.  From  the  viewpoint 
of  the  applied  studies,  especially  those  concerning  the  effect  of  soot  aerosols  on  atmospheric 
processes,  investigation  of  the  restructuring  processes  of  carbon  black  aggregates  in  an 
environment  of  condensing  water  vapor  is  of  particular  importance.  Under  conditions  of  higher 
humidity,  carbon  black  particles  become  compact,  thus  increasing  their  fractal  dimension  and 
simultaneously  decreasing  their  sizes  [1],  Despite  the  importance  of  this  mechanism  of  aerosols 
transformation,  the  process  of  interaction  between  soot  particle  and  water  vapor  was  studied 
rather  unsufficiently.  The  study  is  complicated  by  the  fact  that  condensing  ability  of  soot 
agglomerates  varies  with  their  hygroscopicity  and  surface  structure  which  in  turn  strongly 
depends  upon  conditions  of  clusters  formation.  So  while  exploring  aggregates  restructuring  under 
the  effect  of  condensation  it  is  necessary  to  monitor  humidity  of  water  vapor  condensing  on  the 
soot  particles  surface.  That  is  why  we  applied  the  special  modification  of  flow  diffusion  nucleation 
chamber  [2]  designed  for  measuring  of  condensation  activity  of  large  aggregates. 

To  study  the  structural  changes  of  soot  aggregates  resulting  from  water  vapor  condensation 
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the  soot  aerosol  mixed  with  water  vapor  in  certain  proportion  and  passed  first  through  the 
preheater  and  then  through  tube  cooler  where  condensation  took  place.  Water  vapor  was 
produced  by  clean  air  bubbling  through  water  maintained  at  certain  temperature.  Varying  the 
water  temperature  one  was  able  to  regulate  the  vapor  concentration.  On  entering  the 
condensation  chamber  after  preheater,  the  relatively  warm  vapor  diffused  to  the  cooler  walls  of 
chamber  where  it  condensed.  Energy  was  transported  to  the  walls  too  thus  cooling  the  flowing 
aerosol  stream  and  resulting  in  supersaturation  of  vapor  (up  to  200%)  in  a  region  downstream 
from  the  entrance  to  chamber.  When  passing  through  the  region  soot  particles  appeared  to  be 
centers  of  vapor  condensation  that  accompanied  by  restructuring  of  aggregates. 

The  result  of  condensation  effect  was  estimated  by  means  of  electronmicroscopic  analysis  of 
the  particles  sampled  on  formvar  film  using  the  thermoprecipitator.  The  structural  and  disperse 
parameters  (cluster  size  distribution,  average  size  of  monomers,  fractal  dimension)  were 
determined  using  specific  image  processing  technique. 

The  soot  particles  size  distribution  was  found  to  change  significantly  upon  vapor 
condensation,  which  is  indicated  primarily  by  a  decrease  in  characteristic  size  of  clusters.  The 
changes  observed  in  particle  size  distribution  appeared  to  be  accounted  for  by  the  compaction  of 
large  aggregates.  Note  that  nearly  spherical  globules  of  closely  packed  primary  particles  were 
formed  on  the  clusters.  These  globules  can  cover  the  cluster  either  partially  or  completely  and 
form  compact  aggregates.  The  formation  of  these  structures  can  be  accounted  for  by  the  effect  of 
surface  tension  of  condensed  water  on  particles  in  aggregates. 

It  is  of  interest  to  note  that  the  structural  change  of  soot  aggregates  took  place  even  in  slightly 
undersaturated  vapor  (more  than  95%).  In  the  case  restructuring  increased  the  fractal  dimension 
of  aggregates  but  they  retained  their  branched  character  (there  were  no  compact  globules  on 
aggregates).  This  effect  appeared  to  be  bound  up  with  capillary  condensation  on  the  interparticle 
contacts  in  aggregates.  This  process  gave  rise  to  association  of  adjacent  branches  of  cluster  and 
formation  of  multiply-connected  chains  of  primary  particles.  As  a  result,  the  cluster  structure 
retained  its  rarefied  character  only  at  large  scales  (comparable  with  the  cluster  size),  while  the 
branches  themselves  are  no  longer  the  chains  of  monomers,  but  formations  of  closely  packed 
particles.  When  the  partial  vapor  pressure  increased,  the  deformation  involves  larger  and  larger 
cluster  branches  that  yield  more  and  more  compact  aggregates. 

This  work  was  supported  by  grant  RFBR  No.  97-03-33424. 
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THE  EFFECT  OF  INTERNAL  STRUCTURE  OF  THE  RADIALLY  NON-UNIFORM 
PARTICLES  OF  MARINE  AEROZOLE  ON  LIGHTSCATTTERING 


KOKORIN  A.M. 

St. -Petersburg  Branch  of  P  P  .Shirshoo  Institute  of  Oceandogtf  Russian  Jcadenq  of  Sciences 
199053, 1-Line  WO., 30.  kokorin@gk3103.spb.edu 
(First  received  01  June  1998;  accepted  for  presentation  during  IAS-4) 

In  this  work  an  accurate  solution  of  the  problem  of  difraction  on  an  anti-reflection  sphere 
(ARS)  is  used  for  the  assessment  of  the  influence  of  internal  structure  of  oceanic  aerosol  particles 
on  lightscattering  characteristics.  The  ARS  is  a  two-layered  sphere  with  a  homogenious  non¬ 
absorbing  nucleous  and  an  inhomogenious  shell,  with  a  power  law  of  the  inhomogenety 
behaviour.  For  the  calculations  of  the  properties  of  lightscattering  the  conventienal  model  of  the 
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marine  aerozole  was  used  (SPA,  1984).  The  model  is  a  combination  of  the  two  components:  (1) 
"WATER-SOLUBLE"  with  the  soluble  particles  of  calcium  sulphate  and  organic  substance  and 
(2)  "OCEANIC"  with  particles  of  salt.  The  results  of  the  numerical  modelling  are  considered  for 
the  three  possible  mechanisms  of  changes  in  the  ensemble  of  aerozole  particles  in  the  variable  field 
of  the  atmosphere  humidity:  a)  uniform  swelling  of  the  whole  volume  of  a  particle  accompanied 
by  decreasing  the  refraction  index  (the  model  of  a  homogenious  sphere);  b)  enlarging  of  a  particle 
with  partial  soluting  of  the  initially  dry  solid  nucleous  (the  model  of  ARS);  c)  enveloping  of  a 
particle  by  a  water  shell  with  the  remaining  non-soluble  nucleous  (the  model  of  the  two-  layered 
sphere).  The  results  of  the  calculations  showed  that  the  lightscattering  coefficients  of  the 
polydispersed  systems  of  particles  for  the  three  cases  considered  above  are  very  close  in 
magnitude.  The  angular  properties  of  lightscattering  are  much  more  sensitive  to  the  internal 
structure  of  particles.  The  phase  functions  for  the  all  three  cases  practically  do  not  differ  for  the 
humidity  less  than  70  percent.  For  the  magnitudes  of  the  humidity  execeeding  70  percent  the 
phase  funstion  for  ARS-model  in  the  range  of  the  large  angles  of  scattering  qualitatively  and 
quantitatively  differ  from  that  for  the  models  of  the  two-lagered  and  homogenious  spheres.  For 
example  for  the  "Water-Soluble"  fraction  the  largest  difference  in  the  scattering  intensity  (40 
percent  and  even  more)  is  observed  in  the  range  of  backscattering  angles.  For  the  "Oceanic" 
fraction  the  difference  in  some  cases  can  be  egual  to  even  more  than  200  percent.  So  for  the 
magnitudes  of  the  humidity  exceeding  70  percent  the  effect  of  the  internal  structure  of  particles  of 
the  ARS  -  type  on  the  phase  function  becomes  essential  in  the  range  of  large  angles  of  scattering. 
In  addition  the  large  differences  in  the  behaviour  of  the  degree  of  linear  polarization  are  observed 
for  all  considered  models.  Conditious  were  reveiled  for  which  an  effect  of  depolarization  com  be 
observed  for  the  case  of  an  ARS-model  of  "Oceanic"  fraction. 

1596. 

yflK  541.18 

AEROSOLS  AS  A  CAUSE  OF  OZONE’S  VARIABILITY  IN  SPACE  AND  TIME 
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1  Institute  for  Physics,  StPeterburg  State  University,  Russia 

2  OPTCCCtd,  St.  Petersburg,  Russia  chei@  lebnedial sftb  su/Pax:  7-272-2725/59,  7-872-3277222 
(First  received  01  June  1998;  accepted  for  presentation  during  IAS-4) 

The  time  variability  of  ground  ozone  content  has  as  regular  (pseudoperiodical)  so  unregular 
character.  The  first  type  of  variability  is  caused  by  sunearth  connections  as  well  atmosphere 
general  circulation  and  wave  motion.  The  statistic  analysis  of  ozone  experimental  data  has  been 
carried  out  to  determine  different  fluctuation  periods  from  minute  to  season  variations  for 
various  climate  regions  from  polar  to  tropical  latitudes. 

Daily,  48  hours  and  season  variations  are  shown  evidently.  The  variations  with  shorter 
periods  depend  on  many  factors  including  observation  latitude,  profile  and  type  of  ground 
surface.  An  interference  of  wave  processes  of  different  origins  which  is  responsible  for  period 
duration  changes  is  assumed  to  exist.  A  special  attention  was  paid  to  the  nature  of  fluctuations 
with  periods  from  5  to  7  minutes.  The  second  type  of  variability  is  caused  by  aperiodic 
atmospheric  processes  in  particular  by  discharging  ozone  destructing  and  ozone  generating 
substances  of  different  concentrations  and  flow  rates  into  atmosphere.  Sources  of  aerosols  of 
different  nature  as  well  nitrogen  oxides,  organic  substances  have  a  special  significance. 
Experimental  data  on  ozone  concentrations  in  dependence  of  aerosols  and  nitrogen  oxides  are 
considered. 
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THE  OPTICAL  CHARACTERISTICS  OF  MODEL  AEROSOLS 
IN  THE  ATMOSPHERES  OF  EARTH,  MARS  AND  VENUS: 
METHODICAL  QUESTIONS  AND  RESULTS  OF  ACCOUNTS 
M. VA  MAROV,  V.P.  SHARI 

M.V .  Keldysh  Institute  of  dfftiied  Mathematics,  Russia  dcademtf  of  Sciences,  Miusskaya  sq tf,  Moscour, 

/ 25097,  Russia;  fax:  +  7-095-9720737  maroo@sftft  Jcetdqsh  xu 
( First  received  29  April  1998;  accepted  for  presentation  during  IAS-4 ) 

For  IBM  compatible  PC  special  technique  and  its  program  realization  was  developed  for  the 
evaluation  of  complete  set  of  spectral  properties  of  light  scattering  by  polydisperse  system  of 
spherical  particles  (Mie  scattering)  including  volume  coefficients  and  angular  dependences  of 
elements  of  phase  matrix.  The  respective  algorithms  are  based  on  the  classical  approaches  of  light 
scattering  theory  (see,  e.g.,  [1]).  A  broad  parametric  study  for  the  various  model  aerosols  was 
performed.  This  technique  was  earlier  successfully  applied  for  the  analysis  of  nephelometric 
measurements  made  by  Venera  9-14  spacecraft,  which  allowed  to  identify  structure  and  physical 
properties  of  the  Venus  cloud  deck  [2,3]. 

Further  development  of  this  approach  was  focused  on  further  expansion  of  these 
opportunities  with  raising  efficiency  of  numerical  evaluation  of  the  problems  involved,  and 
targeted  to  set  up  of  data  banks  for  the  characteristics  of  light  scattering  by  aerosols  of  a  natural 
and  antropogeneous  origin  in  the  atmosphere  of  the  Earth  [4,7].  In  this  regard  the  problem  of 
evaluation  of  Mie  coefficients  for  relatively  large  particles  closely  related  to  wide  distributions  of 
particles  by  sizes  for  real  aerosols  was  successfully  solved.  The  program  (MONO)  involves 
characteristics  of  single  spheres  and  allows  to  check  the  correctness  of  a  method  selected  for  their 
account,  while  the  program  (POLI)  for  polydisperse  case  allows  to  accomodate  different  patterns 
of  distribution  of  particles  by  radii,  including  modified  gamma-distribution,  log-normal 
distribution  and  their  sums,  as  well  as  exponent  distribution  Junge  etc..  Utilization  of  additional 
service  programs  allows  also  to  display  the  computed  angular  dependences  of  elements  of  a 
complete  phase  matrix  or  frequency  dependences  of  volume  factors  on  the  screen  of  monitor  or 
print  them  out. 

Special  attention  was  given  to  the  accounting  of  light  scattering  characteristics  of  particles  in 
partially  absorbing  media.  The  technique  made  possible  to  evaluate  optical  characteristics  of 
water-oil  emulsions  and  was  earlier  accepted  as  the  Manual  by  the  USSR  Ministry  of  petroleum 
industry  (ID  39-3-680-82).  The  experience  acquired  is  pertinent  for  the  control  of  sea  aerosols  and 
detection  of  oil  pollution  of  the  ocean. 

In  the  databank  basic  models  of  aerosols  adopted  in  1978  by  the  Working  group  of  Standard 
Radiating  Atmosphere  (SRA)  and  Radiation  Commission  of  International  Association  of 
Meteorology  and  Atmospheric  Physics  (IAMAP)  and  additionally  specified  in  1984  [8]  were 
adopted.  The  optical  characteristics  of  typical  atmospheric  aerosols  for  61  wave  lengths  from  0.2 
to  40  pm  were  included:  meteoric  dust  at  the  top  atmosphere  (h>30  km);  background  aerosols 
and  volcanic  ashes  in  the  stratosphere;  near-surface  boundary  layer  of  the  troposphere  above 
continent  and  sea  surface  for  the  conditions  of  a  pure  atmosphere,  as  well  as  urban  aerosols  of  the 
polluted  atmosphere.  The  models  of  continental,  urban  and  sea  aerosols  represent  combinations 
of  four  basic  components:  water  soluble  particles;  insoluble  dust  particles  of  soil  origin;  carbon 
aerosols  of  antropogenic  aerosols  or  particles  of  sea  sprays.  These  components  make  a  basis  for 
the  databank  formation  and  storage.  For  each  component  the  complete  set  of  optical 
characteristics  of  single  scattering  including  volume  scattering,  absorption  and  extinction 
coefficients  is  incorporated,  beeing  accompanied  by  all  elements  of  a  phase  matrix  for  scattering 
angles  from  0  through  180  degrees  with  a  step  of  1  degree.  They  can  be  used  for  an  estimation  of 
aerosol  component  contribution  in  radiation  transfer  and  relevant  climatic  effects.  Some  results  of 
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calculation  of  model  aerosols  optical  characteristics  in  Earth’s  atmosphere  were  published  as 
Keldysh  Institute  Proceedings  [4]. 

Within  the  framework  of  technique  developement  for  the  Europen  global  ozone  monitoring 
using  the  method  of  star  occultation  by  the  atmosphere  (Global  Ozone  Monitoring  by 
Occultation  of  Stars,  GOMOS)  the  continuous  efforts  were  paid  to  fill  up  the  databank  by  the 
optical  characteristics  for  the  global  background  aerosols  of  all  basic  layers  in  the  height  range 
froml5  to  50  km  [5]  This  analysis  was  focused  on  the  specific  patterns  of  height  distribution  and 
latitudinal  and  seasonal  variations,  with  the  involvement  of  chemical  structure  and  physical 
properties.  The  respective  parameters  of  stratospheric  and  mesospheric  aerosols,  including 
particles  effected  by  volcanic  eruptions,  meteoric  dust,  and  noctilucent  clouds  in  the  wide  range  of 
waves  lengths  were  accurately  specified.  To  simplify  the  reference  and  the  results  of  measurements 
evaluation  for  the  inverse  problem  solution,  analytical  polinomial  function  were  introduced,  which 
approximate  spectral  dependences  of  the  volume  characteristics  of  the  radiation  transfer  in  the  wave  lengths 
range  0.2-1  pm. 

A  comprehensive  analysis  of  light  scattering  for  a  number  of  wave  lengths  and  various 
physical  properties  of  dust  particles  in  the  atmosphere  of  Mars  and  model  aerosols  of  the  Venus 
clouds  was  performed  [6].  The  particles  of  mineral  dust  of  Mars  were  simulated  by  silicates  and 
limonites,  whereas  aerosols  in  the  atmosphere  of  Venus  -  by  sulfuric  acid  droplets  and  particles  of 
crystal  sulfur.  The  influence  of  a  various  degree  of  absorption  by  Martian  aerosols  on  the  spectral 
characteristics  of  light  scattering  were  considered.  In  turn,  for  each  of  four  modes  of  the  Venusian 
clouds  a  complete  matrix  of  light  scattering  for  the  wave  length  of  0.63  pm  along  with  the  spectral 
dependence  of  IR  opacity  of  clouds  in  the  wave  lengths  from  2  up  to  40  pm  was  investigated  in 
detail.  The  main  goal  was  to  estimate  the  contribution  of  clouds  in  the  net  flux  of  thermal 
radiation  and  aerosol  contribution  to  runaway  greenhouse  on  Venus.  For  each  of  the  three  basic 
layers  of  the  Venus  clouds  the  comparison  of  angular  dependences  of  elements  of  matrixes  for 
each  mode  of  aerosols  composing  these  layers  was  carried  out.  These  results  form  the  basis  of  the 
comparative-planetology  section  of  the  database,  essentially  expanding  the  information  on  optical 
properties  of  aerosols  of  atmospheres  of  the  planets  of  the  terrestrial  group  and  create  important 
basis  for  correct  interpretation  of  the  ground-based  astronomical  observation  and  future  space  flights. 
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A  model  for  description  of  polluting  impurity  propagation  in  the  lower  atmosphere  sublayer 
is  proposed. 

Simplifying  assumptions  are  as  follows: 

a)  the  impurity  transport  is  described  within  the  quasi-stationary  approximation; 

b)  the  change  of  orientation  of  wind  velocity  vector  is  ignored,  allowing  to  seek  a  solution  for 
two-dimensional  problem  ("plane  problem")  and  estimating  the  concentration  q(x,z)  as  q(x,y) 


~  exp(-y2  /2a2)  •  In  addition,  the  technique  of  variables  splitting  has  proved  to  be  efficient 


for  obtaining  a  complete  spatial  field  of  concentrations  q(x,y,z)=qi(x,z)q2(x,y) 

c)  the  impurity  transport  is  considered  under  the  conditions  of  neutral  thermal  stratification; 

d)  the  thermal  vertical  floating  (up-drifting)  of  a  torch  is  not  taken  into  account; 

This  may  be  accounted  for  by  introducing  the  effective  altitude  of  the  source  of  atmosphere 
pollution. 

e)  the  estimation  domain  is  assumed  to  be  horizontally  homogeneous  (uniform), 


9K-- 

so  that  — L=o  holds. 
dx 

f)  the  forest  is  approximated  by  a  continuum  (a  continuous  medium)  with  regularly  ordered 

roughness  elements; 

g)  the  specific  features  of  transient  boundary  layer  resulting  from  the  effect  of  a  wind  stream  over¬ 

running  the  forest  are  neglected. 

The  considered  model  is  a  parametrical.  The  estimation  domain  is  subdivired  into  two 
subdivided  into  two  subdomains:  I  -  up  to  the  border  of  a  forest  which  has  a  smooth  lower 
boundary;  II  -  the  forest  area  including  the  upper  aerial  layer  over  the  forest. 

The  model  is  based  on  the  balance  equation.  An  advective  flow  is  represented  by 
sedimentation  and  transport  of  the  impurity  acted  upon  by  the  field  of  the  wind  of  medium 
strength. 

The  diffusion  term  in  balance  equation  is  expressed  by  the  local  concentration  gradients  ot 
impurity  with  regard  for  the  tensor  character  of  turbulent  diffusion  coefficient. 

Tensor  components  Ky  are  estimated  by  the  corresponding  Reynolds  tensor.  A  simple 
relation  connecting  the  specific  energy  of  turbulence  and  dynamic  velocity  is  proposed  for  the 
case  of  most  typical  conditions  in  the  lower  atmosphere  sublayer. 

This  allowed  to  obtain  Kiz(z)  in  analytical  form.  The  "sewing"  of  thermodynamical  modes  of 
atmosphere  for  two  layers  of  subdomain  II,  namely:  inside  the  forest  and  above  it  according  to 
the  present  model,  is  achieved  owing  to  the  continuity  of  vertical  profile  of  Kiz(z). 

The  vertical  ascending  of  average  velocity  of  wind  within  the  subdomain  I  is  represented  by 
traditional  logarithmic  function. 

Similar  relation  has  been  obtained  for  the  second  subdomain  on  the  basis  of  estimated  profile 
of  Ki2(z)  and  empirically  obtained  pattern  for  the  path  of  mixing  inside  the  wood,  which  was 
accurately  checked  and  proved  to  be  reliable,  Vertical  profile  of  the  wind  average  velocity  within 
the  disturbance  layer  above  the  forest  (up  to  the  altitude  of  1,5  hy)  was  approximated  by  the 
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linear  function. 

An  empirical  relation  for  the  capture  coefficient  (3  and  the  experimentally  detected  linear 
dependence  of  the  impurity  "sedimentation  flow"  on  the  wind  average  velocity  are  introduced  in 
the  present  model. 

The  model  has  provided  a  particularly  detailed  description  considering  a  bilateral  deposition 
of  impurity  presumably  on  both  sides  of  the  surface. 

According  to  the  model  the  set  of  equations  are  linear  partial  differential  equations  of  the 
second  order  of  a  hyperbolic  type.  The  equations  which  hold  for  subdomain  I  and  II  differ  from 
each  other  in  the  actual  prescription  of  the  vertical  profiles  of  the  wind  velocity  and  the 
components  of  tensor  Kg,  the  sink  of  impunity  occuring  specifically  inside  the  second  subdomain. 
After  the  diffusion  equations  had  transformed  into  the  finite  difference  equations  the  numerical 
solutions  were  obtained  by  PC  iteration  Gauss-Seidel  technique  involving  accelerating  factor  co. 

The  calculations  based  on  the  proposed  model  allow  to  compare  the  profiles  of  impurity 
concentration  under  the  conditions  both  inside  and  outside  the  forest.  The  vertical  profile  of 
impurity  concentration  can  be  estimated  at  a  variety  of  distances  from  the  source  of  atmosphere 
pollution. 
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PHYSICAL  TECHNIQUES  OF  ULTIMATE  ANALYSIS  IN  ENVIRONMENTAL 

MONITORING 
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(First  received  01  June  1998;  accepted  for  presentation  during  IAS-4) 

Physical  techniques  of  ultimate  analysis  such  as  fluorescent  X-Ray  (RFA)  and  neutron- 
activation  (NAA)  analyses  allow  simultaneous  determination  of  2030  elements  in  each  analysis, 
the  measuring  time  not  exceeding  several  minutes.  Both  techniques  provide  low  measuring 
thresholds  and  high  sensitivity,  RFA  being  non-invasive  technique.  Practically  no  sample 
conditioning  is  required  in  the  majority  of  analyses.  The  application  of  these  techniques  provides 
data  on  a  space-time  distribution  of  elements  over  the  environment  under  investigation  which  is 
of  great  interest  and  meets  the  needs  of  ecological  surveillance  and  problems  of  climate. 

As  an  example,  the  analysis  of  atmosphere  samples  and  deposits  collected  in  Mexica  in  course 
of  determination  of  lower  atmosphere  optical-meteorological  parameters  after  the  eruption  of 
Popocatepetl  and  Colima  volcanoes  in  1994-1995  has  revealed  that  the  effect  of  the  outburst  of 
volcanic  matter  dominated  the  environment  ranging  up  to  600  km  over  the  period  of  several 
months.  It  was  not  until  the  beginning  of  the  rains  season  that  the  composition  and  concentration 
of  elements  in  the  atmosphere  changed. 

Daily  measurements  of  elements  concentration  dynamics  in  the  atmosphere  taken  at 
Kemerovo  town  (in  1990)  in  addition  to  rather  routine  data  on  variations  of  elements  content  and 
degree  of  air  pollution  allowed  to  detect  the  supply  of  certain  metals  into  the  atmosphere 
produced  by  technogenic  sources  operating  for  a  short  period  of  time  during  the  night  hours 
(approximately  at  0  o'clock). 

The  mapping  of  industrial  and  some  other  technogenic  pollution  has  been  revealed  and 
recorded  during  synchroneous  measurements  at  a  variety  of  observation  points  in  course  of 
ANZAG-87  experiment  in  Alma-Ata  city.  Ultimate  analysis  has  revealed  the  directions  of 
pollutant  cloud  drifting  which  appeared  above  the  city,  as  well  as  approximately  estimate  the 
velocity  of  its  propagation  (as  far  as  25-30  km  from  the  city  the  concentration  peak  levels  of 
elements  such  as  Zn,Pb,S  were  recorded  every  3-5  hours).  Introducing  of  the  enrichment  factor 
into  the  data  processing  technique  allowed  in  a  number  of  cases  to  separate  the  effect  of  natural 
supply  of  pollutants  from  technogenic  supply. 
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In  the  course  of  investigation  of  industrial  facilities  area  pollution  beyond  the  city  of 
Cheboksary  (in  1993),  vegetation  defoliage  and  snow  coverage  allowed  to  detect  a  ring  structure 
of  pollution  area  (2-3  rings)  containing  various  elements  ranging  up  to  50  km  outside  the  city. 

Ice  sediments  (deposits)  analysis  in  the  Pamir,  Tien-Shan,  and  Altai,  conducted  on  samples 
collected  during  the  scientific-  research  expeditions,  in  1984-1994,  from  large  areas,  has  indicated 
the  presence  of  sulphur  and  heavy  metals,  revealing  a  certain  effect  of  industry  on  atmosphere 
pollution  over  the  Central  Asia  territory  in  1972-1992. 
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DISCRETE  MODEL  OF  NONEQUILIBRIUM  VAPOR  -  CRYSTAL  TRANSITION 
AND  THE  PROPERTIES  OF  SMALL  CONDENSED  PARTICLES 
S.I.ISOLKIN,  V.N.USKOV 

Baltic  State  Technical  University,  St  .-Petersburg 
(First  received  14  June  1998 ;  accepted  for  presentation  during  IAS-4) 

Theory  of  condensation  /!/  is  based  on  the  term  ’’liquid  nuclei".  The  arising  and  growing  of  a 
nuclei  is  described  by  the  mathematics  formulas  operated  with  the  surface  tension  of  a  liquid.  A 
lot  of  materials,  particular  at  reduced  pressures,  do  not  have  a  liquid  phase,  nevertheless,  they 
condense  and  form  the  complex  fractal  structures  or,  for  example,  fullerenes,  which  by  no  means 
consistent  with  the  nucleation  theory.  Very  small  condensed  particles  and  clusters  formed  at 
nonequilibrium,  fast  and  deep  supercooling  of  vapor  bypassing  the  liquid  state  possess  a  new 
important  properties,  determined  by  specific  internal  and  surface  structure.  The  abilities  of  some 
substances  to  change  the  physic-chemistry  characteristics  in  a  cluster  phase  motivate  us  to  search 
the  unity  way  of  such  transitions  description  to  bring  all  kinds  of  condensation  according  to  the 
properties  of  particles.  New  approach  is  the  base  of  analysis  and  computation  of  condensation 
kinetics  for  any  initial  and  final  state,  and  the  classic  nucleation  theory  is  an  important  particular 
case.  Method  of  description  is  borrowed  from  low  temperature  plasma  kinetic  theory  121  and 
based  on  a  deep  analogy  of  plasma  phase  transitions  and  all  other  ones.  The  evaporation  process 
can  be  reflected  in  the  same  terms  as  the  ionisation.  The  recombination  is  full  analogue  of  the 
condensation  and  interlevel  relaxation  of  exited  electrons  in  plasma  is  close  to  the  structure 
transformations  in  condensed  matter. 

Every  atom  in  a  crystal  grid  has  its  own  position  replied  to  discrete  energy  potential.  The  sum 
of  joined  potential  amount  to  the  full  bind  energy  of  cluster.  Every  level  can  be  filled  by  some 
ways  and  at  the  different  rate,  depending  on  an  external  parameters  and  the  prehistory  of  the 
process.  In  a  perfect  crystal  all  the  lowest  energy  levels  are  filled  and  upper  ones  are  empty.  The 
defects  of  a  crystal  grid  accord  to  the  partly  filling  of  any  upper  energy  levels.  The  existence  of 
some  crystal  modifications  means  the  different  schemes  of  population  permitted  for  this 
substance.  It  is  close  analogue  of  the  metastable  states  of  the  exited  atoms  and  molecules,  known 
from  the  spectroscopy  measurements. 

In  such  terms  we  got  a  convenient  system  of  the  description  of  the  crystal  grid  filling 
throughout  the  discrete  states  or  energy  levels  /3/  attached  to  the  well  developed  in  111 
mathematics  apparatus  of  interlevel  transitions.  Small  solid  particles  has  some  different  discrete 
places  to  join  other  molecules  and  clusters.  Depending  on  the  necessary  computation  accuracy 
and  on  a  kind  of  a  matter  been  studying  it’s  possible  to  take  into  account  all  permitted  positions 
inside  a  grid,  or  any  of  them,  the  states  inside  a  volume,  on  the  surfaces  and  on  the  summits  of  a 
crystal.  The  growing  of  cluster  means  the  filling  of  corresponding  levels.  For  the  two-levels 
scheme  (surface  and  inside  a  volume  state  only)  we  have  the  classic  nucleation  model  which  is,  as 
early,  incorrect  for  any  size  solid  aerosols  and  for  all  liquid  particles  containing  no  more, 
approximately,  than  102  molecules.  The  further  growing  of  the  aerosols  is  differ  for  every  model. 
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The  classic  case  of  liquid  drop  condensation  replies  to  the  immediately  relaxation  to  the  base,  the 
most  energy  profit  state.  All  the  rest  ways  allow  the  filling  and  freezing  of  other  permitted 
positions  related  to  higher  energy  levels.  At  a  deep  supercooling  the  filling  of  high  exited  levels  is 
preferable.  That's  why  the  process  of  vapor-crystal  condensation  in  a  fast  expanding  vapor  jet,  for 
example,  at  the  low  temperatures  and  pressures  can  not  lead  to  the  dense  perfect  crystal  grid 
formation. 

All  phase  transitions,  size  and  structural  changes  can  be  formalised  in  the  terms  of  the 
populations  of  corresponding  states  of  a  matter.  Porous,  fractal  and  thread-like  aerosol  particles 
reply  to  the  partly  filling  of  the  most  profitable  energy  levels.  Discovered  in  the  experimental 
investigations  of  condensation  specific  thin  and  long  metal  threads,  the  plate  nets  and  the  volume 
clouds  of  fractal-cluster  particles  reply  to  the  occasional  or  regular  filling  of  corresponding  states. 
In  a  case  of  fast  carbon  condensation  we  got  the  fulleren  balls.  Here  every  atom  joins  three  other 
ones  and,  hence,  fills  three  potential  holes  only. 

The  row  of  unusual  features  of  high  dispersed  matter  incline  us  to  speak  about  a  separate 
phase  of  a  substance.  The  most  important  among  it's  properties  are  the  significant  store  of 
internal  energy  of  new  crystal  structures  and  ability  to  release  it  in  a  relaxation  process.  Such 
phase  state  and  transitions,  for  example,  are  the  most  probably  reason  of  anomaly  optic 
phenomena  in  atmosphere.  The  majority  of  ones  are  connected  with  the  long  living  aerosol  cluster 
clouds.  This  conclusion  is  the  only  to  explain  the  high  energy,  low-rate  relaxation  and  self-heating 
of  the  fractal-cluster  aerosols.  The  shifts  of  the  melting  temperature  and  saturated  vapor  pressure 
under  the  external  forces  with  the  diminishing  of  particles  sizes  are  among  the  other  facts  hardly 
explained  in  the  common  terms.  All  of  them  are  proper  to  the  suggested  here  model  of  cluster 
phase. 

The  physics  constants  of  the  substances,  as  the  temperatures  and  enthalpies  of  the  phase 
transitions,  dissociation  energy  and  so  on,  contain  enough  information  to  build  the  approximate 
schemes  of  the  energy  levels  and  to  analyse  the  condensation  process  parameters.  The  exact 
computations  and  measurements  continue  to  be  the  subject  for  the  further  elaboration. 
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THE  LASER  WITH  INTRACAVITY  REACTOR  FOR  PROCESSING  OF 
DISPERSIBLE  PARTICLES 
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(First  received  06  May  1998;  accepted  for  presentation  during  IAS-4) 

The  efficiency  of  laser  processing  of  dispersible  materials  is  largely  determined  by  a  way  of 
organization  of  interaction  of  laser  radiation  with  a  dispersible  system. 

In  the  present  paper  the  new  method  of  laser  processing  of  dispersible  particles  is  suggested.  This 
method  consists  of  introduction  of  treated  particles  in  the  form  of  gas-dispersive  mixture  into  the 
waist  of  high-power  laser  beam. 

The  experiments  have  been  carried  out  using  the  Nd-glass  laser  rod  placed  inside  the 
resonator  which  geometry  is  close  to  confocal.  The  reactionary  cell  was  made  in  the  form  of  the 
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vacuum  chamber  with  the  sprayer  of  a  disperse  phase.  Working  volume  of  cell  was  combined  with 
the  waist  of  a  beam.  In  experiments  the  powders  of  materials  with  various  optical  and 
thermophysical  characteristics  -  C,  Zn,  Ni,  Cu  etc.  were  used.  The  chamber  could  be  filled  in  with 
various  gases  which  pressure  may  be  varied  over  a  wide  range. 

The  experiments  yield  the  following  results: 

The  dynamics  of  laser  generation  has  nonlinear  character.  The  effect  of  Q-modulation  leading 
to  considerable  increase  of  radiation  power  in  comparison  with  free-running  mode  is  found  out. 

The  optimum  relations  between  the  parameters  of  laser  medium  (gain,  function  of  pumping, 
volume  of  laser  rod),  parameters  of  resonator  and  parameters  of  gas-dispersive  system  (factors  of 
efficiency  of  absorption,  scattering,  concentration  of  particles,  gas  pressure)  which  are  necessary 
for  steady  and  effective  operation  of  the  laser-reactor  are  found. 

In  our  experiments  the  use  of  particles  with  parameter  Mie>5  the  value  of  initial  aerosol  losses 
could  be  as  high  as  80%,  thus  the  intensity  of  radiation  in  resonator  and  the  duration  of  laser 
pulse  has  appeared  enough  to  make  quick  heating  and  evaporation  of  particles. 

The  use  of  inert  gases  in  the  reactionary  cell  has  allowed  to  organize  the  effective  vapor 
condensation  and  to  obtain  ultradispersive  particles  and  aggregates  of  different  materials. 

In  an  outcome  of  the  present  research  the  project  of  the  quasiCW  laser-reactor  with  a  flowing 
aerosol  cell  of  the  closed  cycle. 
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ABOUT  THE  LASER  WITH  ACTIVE  AEROSOL 
MEDIUM 
WolkoVs.A. 

St  .-Petersburg  Institute  of  Pine  Mechanics  and  Ofttics  /97/0/  Xussut,  St.-JWensA&y,  SaMnstafa  st.  /Y. 
(First  received  06  June  1998;  accepted  for  presentation  during  IAS-4) 

The  idea  of  creation  of  the  laser  with  active  aerosol  medium  is  discussed  in  literature  for  a 
long  time.  The  difficulties  of  realization  of  this  idea  are  related  both  with  the  problem  of  inversion 
and  formation  of  optically  homogeneous  medium. 

In  the  report  the  results  of  research  of  quasihomogeneous  optical  discharge  plasma  in  aerosol 
media  including  the  chemically .  active  ones  are  represented. 

The  systems  of  [He],([Ar])  -  [M] ;  [He],([Ar])  -  [OJ  -  [M],  where  [O]  -  gaseous  oxidizer,  and  [M]  - 
dispersed  metal  have  been  investigated. 

The  formation  extended  quasihomogeneous  plasma  or  plasma-chemical  channels  has  been  carried 
out  using  two  methods: 

1)  by  focussing  of  high-power  laser  radiation  in  gaseous  dispersive  system  by  raster  optical 
elements, 

2)  by  radiation  of  high-power  opened  electrical  discharge  on  a  surface  of  a  dielectric  limiting 
reactionary  volume. 

The  dense  quasihomogeneous  metal  plasma  in  volume  of  20  sm.  xl.5  sm2.  with  temperature  in 
some  eV  is  obtained.  The  specific  released  energy  contributions  to  gaseous  dispersive  system 
corresponding  to  quasiuniform  plasma  channel  are  measured.  The  results  of  diagnostics  of 
parameters  of  plasma  (concentration  of  charged  particles,  temperature,  speed  of  retraction)  using 
spectral  and  probe  methods  are  represented. 

For  chemically  active  gaseous  dispersive  systems  the  power  thresholds  and  rate  of  exchange 
oxidizing  responses  initiated  by  laser  radiation  or  source  of  a  solid  spectrum  are  measured. 

The  spectra  of  chemiluminescence  of  some  responses  interesting  for  creation  of  laser  medium 
are  investigated. 
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The  generation  of  stimulated  emission  on  oscillation  -  rotation  transitions  of  a  TiO  molecule 
with  partial  inversion  is  obtained  in  the  range  of  12  mkm.  The  energy  of  pulse  under  laser 
initiation  of  a  chemical  response  has  been  measured  to  be  about  several  millijoules. 
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PRODUCTION  OF  HIGH-DISPERSED  OXIDES  OF  ELEMENTS  BY 
"TECHNOLOGIC  COMBUSTION"  METHOD  IN  REACTORS  BASED  ON 
COMBUSTION  CHAMBERS  OF  LIQUID-PROPELLANT  ROCKET  ENGINES 
S.N.BUYftoVSKII,  L.A.GAPONENKO,  V.G.GERLlVANOV,  ^.CHERNYSHEV. 

SRC  RR  QMJIChTeOS,  Moscow 

(First  received  09  June  1998;  accepted  for  presentation  during  IAS-4) 

Intensive  and  environmentally  safe  process  for  element  oxides  production  on  the  ground  of 
thermal  interaction  of  organoelement  compounds  with  oxidizers  in  highlyefficient  compact 
reactors  are  being  developed  in  SRC  RF  GNIIChTEOS.  Small-size  combustion  chambers  (CC) 
of  liquid-propellant  rocket  engines  (LPRE)  employment  as  technically  elaborate  chemical 
reactors  is  promising  for  technologic  processes. 

The  outlook  for  such  engines  use  as  chemical  reactors  demonstrated  their  peculiarities:  high 
capacity  potential;  excellence  of  operation  arrangement,  providing  highly  efficient  component 
burnings;  no  need  in  significant  outside  energy  sources;  relative  simplicity  and  compactiness  of 
the  design;  the  possibility  of  considerable  increase  of  CC  operation  resource  due  to  calorific 
intensity  drop  on  retention  of  high  capacity;  units  and  assemblies  suitable  for  process  equipment 
of  commercial  plants.  The  use  of  thermal  and  corrosion-resistant  structural  materials  in 
combinations  with  limited  reaction  product  stay  in  CC  provides  minimum  affect  of  reactor  wall 
material  on  endproduct  purity. 

The  experimental  research  was  conducted  at  a  multipurpose  process  plant  where  a  modified 
CC  of  small-size  LPRE  of  a  reclaimed  rocket  was  employed  as  a  chemical  reactor. 

Pilot  lots  of  ultra-dispersed  high-pure  iron  oxide  pigments  of  various  colour  grades  were 
produced;  the  analysis  of  their  physical-chemical  and  applied  properties  proved  high  quality  of 
the  pigment  qualities.  Positive  results  were  obtained  when  they  were  applied  on  polymers  in  the 
context  of  packing  materials  for  food  industry,  parfumery  and  cosmetics,  decorative  paints  etc. 

Technologic  processes  of  titanium,  silicon,  lead  and  other  element  oxides  have  been  tested  by 
means  of  "technologic  combustion»  of  their  organic  compounds  with  oxygen  and  air.  At 
simultaneous  use  of  several  raw  components  the  possibility  of  mixed  oxide  production  was 
demonstrated.  The  developed  processes  have  no  sewage  and  are  environmentally  safe  in  terms  of 
influence  on  the  atmosphere. 
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APPARENT  CHARGE  METHOD  FOR  INVERSION  OF  CHARGE  DISTRIBUTIONS 

E.  CURTO,  J.-C.  LIN,  J.W.  GENTRY 

University  of  Maryland,  College  Park,  Md.  USj4 
(First  received  01  June  1998;  accepted  for  presentation  during  IAS-4) 

Principal  Ideas: 

The  objective  of  experiments  were  to  determine  the  charge  distribution  on  iron  and  carbon  fibers 
from  measurement  of  the  location  of  deposition  of  the  fibers  in  a  rod-cylinder  electrostatic 
precipitator.  A  silvered  mylar  strip  was  placed  on  the  central  rod.  After  the  experiment  this  was 
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peeled  off  and  the  fibers  counted.  They  were  sized  according  to  their  lengths  (Lp  )  and  diameters 
(Dp  )  .  Since  the  electrical  field  was  sufficient  that  all  the  fibers  were  collected  before  the  end  of 
the  precipitator,  a  collection  efficiency  Ef  could  be  determined  as  a  function  of  precipitator  length 
(Le).  The  essential  experiments  were  carried  out  by  Cheng,  who  then  interpreted  her  experiments 
assuming  that  all  fibers  of  the  same  mobility  had  the  same  charge.  The  scope  of  this  investigation 
is  the  development  of  a  method  for  estimating  the  charge  distribution  from  these  experiments. 
What  we  present  is  an  efficient  correlation  which  can  be  modified  to  apply  to  other  types  of 
classification.  The  only  restriction  is  that  the  collection  efficiency  must  increase  monotonically 
with  an  increasing  number  of  charges. 

Essential  Integrals: 

The  algorithm  requires  that  there  exists  a  theoretical  or  experimental  correlation  of  the 
efficiency  which  relates  the  location  of  deposition  to  the  number  of  elementary  charge  for  a 
particle  of  specified  size  and  shape.  That  is  when  the  number  of  charges  J  is  specified  for  fibers  of 
a  given  length  and  diameter,  one  can  determine  unambiguously  the  fraction  of  particles  which  will 
deposit  at  a  distance  L  from  the  entrance  to  the  precipitator.  This  fraction  we  designate  as  Ef  ( 
the  collection  efficiency).  This  implies  that  for  a  specified  field  strength,  fiber  diameter  and  fiber 
length,  the  effective  charge  (Je)  can  be  calculated  directly  from  the  Ef.  The  core  of  the  algorithm 
depends  on  two  integrals  designated  as  II  and  12.  These  are  defined  by 

I,  =  |Ln[JE  ]  dEf  =  J Ln[J]  FD[J]  dJ  =  Ln[J0] 

0  0 

1  fm  y/2 

I2=jLn(i)dEf  =  C1  a”=C,  /Ln(i)FD[J]dJ 

0  Vo  / 

The  first  equation  is  quite  remarkable  for  the  first  integral  which  is  the  value  of  the  apparent 
charge  averaged  over  the  efficiency  depends  only  on  experiment  while  the  second  integral  in  this 
equation  is  a  mathematical  moment  independent  of  experiment  and  depending  on  the  charge 
distribution  function.  The  value  of  the  integral  is  the  log  mean  charge.  Previous  we  showed  that 
if  the  distribution  function  Fd  can  be  approximated  by  an  arbitrary  sum  of  log  normal 
distributions  and  the  efficiency  is  a  power  law  expression,  then  the  relation  is  exact.  The  second 
equation  12  treats  the  variance.  Again  the  first  integral  depends  only  on  experiment.  Instead  of 
an  exact  relation,  one  has  an  empirical  approximation  which  fits  the  data  over  a  wide  range.  The 
testing  of  the  integrals  with  a  data  simulated  using  a  log  normal  distribution  function  are  shown 
in  Figures  1  and  2  below.  The  first  figure  tests  the  deviation  between  Je  and  Jo .  One  notes  that 
the  error  is  less  than  0.05%.  As  indicated  above  we  believe  that  this  relation  is  exact,  so  that  the 
error  in  this  case  is  attributed  to  the  numerical  integration  used  to  obtain  Je  from  the  simulated 
data.  A  value  of  o  =  1.5  is  a  very  broad  distribution.  The  second  integral  tends  toward  0  as  the 
standard  deviation  0,  increasing  as  the  variance  in  the  distribution  increases.  The  test 
procedure  was  to  assume  a  value  of  a,  then  to  simulate  the  experimental  measurements.  The 
parameters  of  precipitator  length  and  particle  mobility  were  chosen  so  that  the  efficiency  ranged 
from  0  to  1 .  The  integral  Int-2  was  calculated  and  then  divided  by  an  giving  the  constant  Cl .  The 
value  of  the  parameter  n  was  adjusted  so  that  Cl  shows  the  minimum  variance.  This  value  was 
found  to  be  2.79.  In  subsequent  work  with  other  classifiers,  different  values  of  n  were  found.  It 
appears  that  n  is  peculiar  to  the  type  of  classifier  and  does  not  correspond  to  an  integer  power  of 
a.  This  value  (2.79)  was  then  used  to  determine  a  particular  Cl  for  each  a.  One  notes  that  the 
variation  over  the  range  of  a  values  normally  encountered  (0.4- 1.6)  is  less  than  5%.  This 
suggests  that  the  method  outlined  here  could  be  used  to  obtain  the  log  mean  charge  within  0.05% 
and  the  standard  deviation  within  5%. 
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The  proof  of  the  first  equation  assumed  that  collection  efficiency  increased  as  a  power  law  with 
charge  number,  and  secondly  that  the  distribution  consisted  of  an  arbitrary  sum  of  log  normal 
distributions.  The  power  law  assumption  allowed  one  to  obtain  the  inverse,  expressing  the 
apparent  diameter  as  a  function  of  efficiency.  Numerical  simulations  with  a  number  of  relations 
for  efficiency  (or  penetration)  strongly  suggest  that  so  long  as  the  efficiency  is  monotonic  between 
0  and  1  with  charge,  it  is  not  further  restricted.  Although  one  can  not  express  an  arbitrary 
function  with  a  countable  number  of  log  normal  distributions,  this  restriction  is  more  theoretical 
than  practical  as  we  were  able  to  approximate  an  arbitrary  step  input  with  a  series  of  identical 
lognormal  functions  with  fewer  than  2%  outliers.  Subsequent  refinements  reduced  the  error  to 
any  arbitrary  value.  Since  an  arbitrary  distribution  function  can  be  approximated  by  a  sequence 
of  step  inputs,  it  follows  that  the  function  can  be  represented  by  a  series  of  log  normal 
distributions.  We  believe  that  this  is  adequate  for  the  demonstration  of  equation  1 . 
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(First  received  01  June  1998;  accepted  for  presentation  during  IAS-4) 

The  object  of  these  studies  was  to  develop  an  inertial  classifier  utilizing  a  modification  of  a 
Mercer  inertial  impactor.  In  the  inertial  impactor  the  flow  is  perpendicular  to  two  discs,  the  flow 
is  through  a  central  orifice  in  the  top  disc  and  around  the  second  plate.  The  configuration  is  very 
similar  to  that  shown  in  Figure  1.  The  modifications  made  for  these  instruments  were  to  (1)  make 
the  bottom  plate  from  porous  metal  with  independent  flows,  (2)  to  consider  the  bypass  stream  as 
the  product,  and  (3)  to  consider  two  configurations  with  independent  flow  rates.  The  smaller 
particles  are  entrained  in  the  orifice-disc  configuration  as  the  larger  particles  are  collected  on  the 
porous  disc.  By  varying  the  flow  rate  and  the  separation  space  the  size  of  particles  collected  can 
be  varied.  Both  the  simulations  and  the  experiments  confirmed  this  behavior.  In  this  abstract  we 
discuss  the  orifice-orifice  configuration. 
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Discussion 

The  goal  in  the  orifice-orifice  configuration  was  to  preferentially  collect  the  larger  particles. 
The  smaller  particles  and  the  bulk  of  the  gas  flow  would  be  vented  through  the  porous  plate.  This 
configuration  is  close  to  that  used  in  particle  concentrators,  where  the  particle  stream  passes 
through  nozzles  into  a  second  stage  while  90%  of  the  flow  is  diverted.  From  the  beginning  of  our 
experiments,  this  configuration  did  not  work  so  effectively  as  the  orifice-disc  classifier.  However, 
the  results  below  show  the  feasibility  of  the  approach  which  we  adopted  and  suggested  how  the 
design  could  be  improved.  In  all  cases  reported  in  this  work  the  aerosol  steam  consisted  of  a  7.5% 
sugar  (  a  surrogate  for  surfactant-protein)  solution.  After  generation  of  droplets  in  the  range  3-10 
p.m  from  the  aqueous  solutions  with  a  Colhson  nebulizer  the  particles  were  passed  into  a  drying 
chamber.  Sufficient  flow  was  diverted  so  that 

the  flow  entering  the  inertial  classifier  was  the  LAS-X  sampling  rate  +  the  secondary  flow  around 
the  plate.  It  is  simple  that  this  simple  configuration  was  adequate  to  give  a  sharp  parcel 
concentration  for  the  larger  particles. 


COUNTS  FLOW  RATE  =  0.25  LPM 
1  .OE+6  f 


0.45  0.73  1.13  1.75  2.75 

0.58  0.9  1.38  2.25  3 
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Figure  3a 


COUNTS  FLOW  RATE  =  1.00  LPM 
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Figure  3b 
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Figure  3  presents  the  particle  size  distributions  as  measured  for  two  different  flow  rates 
through  the  exterior.  Flow  rates  of  particles  through  the  opening  in  the  central  orifice  were  at  rate 
0.06  LPM  ,  the  sampling  rate  of  the  LAS-X  .  The  flow  rate  in  the  anterior  region  was  0.25  LPM 
(3a)  and  1 .00  LPM  (3b).  The  plate  separation  distance  was  2.54  cm.  The  flow  with  out  diversion  is 
designated  as  source,  while  the  flow  which  is  diverted  is  indicated  a  vacuum.  The  particle  sizes 
counted  were  0.45-3.0  pm.  Until  the  particles  were  larger  than  1 .8  pm  there  was  little  difference  in 
the  distributions.  For  larger  particles  there  was  significant  deviation. 


Figure  4  Figure  5 


This  effect  is  shown  more  clearly  in  figure  4  where  the  enhancement  rate  is  plotted  as  a 
function  of  the  diversion  flow  0.25,  0.5,  or  1.0  LPM.  This  ratio  indicates  how  much  greater  the 
concentration  of  particles  of  a  specified  size  for  the  case  where  there  is  diversion.  If  there  were  no 
concentration  this  ratio  is  1.0.  No  significant  enhancement  occurs  for  particles  below  1.8  pm.  For 
our  design  purposes  this  is  too  large,  so  that  the  dimensions  of  this  configuration  must  be 
changed.  The  data  are  replotted  in  Figure  5,  so  that  the  fraction  of  particles  available  for 
collection  are  expressed  as  a  function  of  size.  The  maximum  value  of  1.0  would  mean  that  all 
particles  larger  than  a  selected  size  are  collected.  The  data  clearly  show  that  the  yields  for  larger 
particles  are  satisfactory  when  the  flow  rate  is  0.25,  but  drops  substantially  at  lower  flow  rates. 
The  explanation  for  this  behavior  is  the  onset  of  turbulence,  so  the  particle  stream  is  mixed  rather 
than  remaining  laminar  until  it  passes  into  the  next  chamber. 
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SLABS  AND  FIBERS  DEFORMATIONS  IN  INORGANIC 
FULLERENE-LIKE  STRUCTURES 
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Jnstituto  National  de  JntsestigadoHes  Nucleates,  Carretera  Mexico-Toluca, 

1^.36.5.52095  Salazar  Cdo.  de  Mexico,  Mexico. 

Xetono  505 No. 115  (antes  6)  U.  Modelo,  CJ>. 09090.  Mexico.  2)  J Mexico.  *e-»ail:  aesd@ nuclear  Jninjnx 
(First  received  25  May  1998,  additional  material  08  June  1998;  accepted  for  presentation  during  IAS-4 
Only  for  publication  &  poster,  no  visit.) 

Nanotubes  and  fullerene  structures  were  first  predicted  and  experimentally  observed  in 
carbon  particles  .  Some  fullerene-like  properties  and  characteristics  have  been  studied  in  other 
compounds. 

The  concept  of  fullerenes  have  been  extended  beyond  carbon  chemistry  in  the  study  of 
fullerene-like  structures  and  fibers,  specially  in  layered  metal-chalcogenide  compounds!  1-31 
which  have  been  named  inorganic  fullerene-like  structures-IF.  ’ 

An  analysis  of  the  theoretical  energy  calculations  of  the  deformations  of  different  numbers  of 
packing  layers  of  MOS2  is  presented,  theoretical  energy  calculations  of  layers  deformations  layer 
defects  and  twist  defects  of  MOS2  have  been  investigated.  The  models  have  been  studied 
theoretically  by  molecular  mechanics  calculations,  high  resolution  transmition  microscopy 
(HRTM),  and  computer  simulations  which  have  complemented  each  other  in  the  microscopic 
description  of  MOS2  slabs.  The  total  calculated  energies  include  contributions  from  the  bond 
stretching  and  bending,  torsions,  inversions  (improper  inversions)  and  van  der  Waals  energies. 
The  MOS2  slabs  force  field  used  for  the  calculations  has  been  described  previously  [4],  The  energy 
minimization  procedure  utilized  a  conjugate-gradient  technique. 

The  molecular  structure  and  schemes  [5-7]  for  the  minimum  energy  stacking  layers 
deformation  for  MOS2  are  shown  in  figures  1-4.  Four  slabs  structures  were  subjected  to  bendings 
of  30,  60  and  90  degrees.  The  minimum  energy  for  each  structure  were  obtained  using  a 
molecular  mechanics  force  field  from  which  it  can  be  seen  that  the  energy  of  one  slab  remains 
almost  constant  during  the  bending  and  it  grows  as  the  numbers  of  slabs  is  increased. 

The  distance  of  the  S-S  bonds  presents  a  significant  difference  from  the  natural  value  (3.16 
angstroms)  near  the  boundaries,  as  it  could  be  expected,  and  this  change  can  be  seen  in  figure  5, 
^  figure  it  is  also  shown  with  the  number  4,  the  spread  of  the  atomic  distance  in  the  bends 
The  theoretical  HRTM  images  are  useful  to  distinguish  fibers  and  slabs  in  real  experimental 
images  (  figures  6-7). 
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Fig.  1  The  crystal  structure  in  [0  0  Fig.  2  4  Slabs  Of  MOS2  ^  j  ^  QfMOS2 

1]  direction  of  MoS2  for  4  slabs.  bended  30  degrees.  bended  90  degree 
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KEYWORDS  Activity  Size  Distribution,  Radioactive  Aerosols,  Atmospheric  Aerosols,  Radon  Decay  Products 
The  aerodynamic  size  distribution  of  radioactive  aerosols  was  determined  by  using  low- 
pressure  as  well  as  conventional  low-voluine  and  high-volume  impactors.  The  activity 
distribution  of  short-lived  Rn  decay  products  214Pb  and  212Pb  measured  by  a- 
spectroscopy,  was  largely  associated  with  submicron  aerosols  in  the  accumulation  mode  (0.08 
to  2  |im).  The  activity  median  aerodynamic  diameter  (AMAD)  ranged  from  0.09  to  0.37 
pm  (mean  0.16  pm)  for  214Pb  and  from  0.07  to  0.25  pm  (mean  0.13  pm)  for  212Pb.  The 
mean  values  of  the  geometric  standard  deviation  (a,)  were  2.97  and  2.86,  respectively.  The 
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activity  size  distribution  of  Be  measured  by  y-spectroscopy  (E,=477  keV),  was  largely 
associated  with  submicron  aerosols  in  the  accumulation  mode  (0.4  to  2.0  (im).  The  activity 
median  aerodynamic  diameter  (AMAD)  ranged  from  0.76  to  1.18  pm  (average  0.90  pm), 
indicating  post-condensation  growth  either  in  the  upper  atmosphere  or  after  mixing  into  the 
boundary  layer.  The  geometric  standard  deviation,  a„  ranged  from  1.86  to  2.77  (average 
2.24).  In  estimating  lifetimes  of  radioactive  aerosols,  in  ambient  air,  a  mean  residence  time  of 
about  8  days  averaged  for  tropospheric  aerosols. 

Representative  plots  for  46  low-pressure  impactor  measurements  illustrating  aerodynamic 
size  (D")  distributions  of  212Pb  and  '214Pb  (R=radioactivity)  are  presented  in  Fig.  1. (a)  Type 
results  occurred  46%  of  the  time,  (b)  39%  of  (he  time,  (c)  8.7%  of  the  time,  and  (d)  6.5%  of  the 
time.  Lower  D"  limits  are  arbitrary  (Papastefanou  and  Bondietti  1987).  A  typical  plot  of 
tlute  activity  size  distribution  of  7Be  versus  aerodynamic  diameter  (Dp)  is  represented  iii  Fig.2 
for  11  measurements  carried  out  by  I-ACFM  impactors  (Papastefanou  and  Ioannidou,  1995). 
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Fig.  1.  Representative  plots  from  46-low-pressure 
impactor  measurements  illustrating  aerodyna¬ 
mic  size  (Dp)  distributions  of  212Pb  and  214Pb 


Fig.2.  Typical  plot  of  aerodynamic  size 
distribution  of  7Be  aerosols. 
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At  the  present  time  the  experimental  and  theoretical  aspects  of  the  dusty  plasma  phenomenon 
in  plasma  are  being  studied  intensively  [1-3].  In  particular  the  nano-  and  microparticles  initiation 
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and  growth  in  the  hydrocarbon  plasma  have  been  observed  in  a  number  of  experiments  [4]. 
However  these  particles  influence  on  the  plasma  kinetics  has  not  been  examined.  We  proposed  to 
examine  at  first  the  influence  of  the  carbon  particles  with  known  phase  structure,  size  and  shape 
on  the  discharge  plasma  characteristics.  The  experiments  with  the  non-self-sustained  gas 

discharge  controlled  by  an  electron  beam  with  current  density  60  pA/cm2  and  energy  120  keV  in 
the  presence  of  measured  glass  carbon  microparticles  were  carried  out.  The  plasma  in  this  type  of 
discharge  is  sustained  by  the  external  ionisation  source  that  excludes  the  influence  of  dust 
particles  on  the  ionisation  kinetics  and  permits  to  investigate  charged  particles  losses  on  the 
microparticle  surface  directly.  The  experiments  were  carried  out  with  the  helium  at  the 
atmospheric  pressure.  The  powder  consisting  of  glassy  carbon  balls  of  20  -  30  JLl  m  across  was 
used.  The  dust  particle  concentration  was  defined  by  measuring  the  laser  radiation  absorption  in 
the  dust  cloud. 

The  observed  discharge  characteristic  may  be  explained  by  suggesting  the  recombination 
coefficient  p  equal  to  2.5- 10-8  cm3/s  and  cathode  fall  equal  to  450  V.  Addition  of  the 
microparticles  into  the  plasma  leads  to  the  discharge  characteristic  changing.  The  experimental 
and  calculated  dependencies  of  the  discharge  current  density  on  the  microparticles  concentration 
Nd  at  the  different  external  electric  fields  is  given  in  Fig.l  (diffusion-drift  spherical  transport 
model  for  electrons  and  ions  with  the  Poisson  equation  for  electric  field  was  used).  The  increase  of 
microparticle  concentration  at  the  constant  external  field  leads  to  the  increase  of  plasma  volume 
recombination  rate  and  to  the  decrease  of  plasma  and  current  density.  The  plasma  density 
dependence  on  the  external  electric  field  at  small  dusty  concentrations  Nd  is  connected  exclusively 
with  that  of  corresponding  electron  drift  velocity,  but  significant  deviations  from  this  dependence 
are  observed  at  large  Nd  concentrations.  This  fact  is  displayed  as  the  weakening  of  the  current 
density  dependence  on  the  Nd  as  the  applied  voltage  Uext  decreases.  The  calculated  dependencies 

differ  significantly  from  the  experimental  one  at  the  large  Nd  only. 

To  describe  the  charged  particles  losses  on  the  microparticle  surface  the  integral  coefficient  of 
plasma  recombination  rate  pd  on  the  microparticle  surface  may  be  introduced  as 

S  =  fidneNd  +  fin],  where  S  is  the  electron  beam  ionisation  rate,  ne  is  the  electron 
concentration.  The  calculated  and  experimental  recombination  coefficients  dependencies  of  the 
applied  voltage  are  closely  similar  at  the  middle  Nd  values  but  there  is  significant  difference  at  the 
Nd  greater  than  105  cm“^ 

The  work  was  supported  by  Russian  Fund for  Fundamental  Research  (grants  96-02-18938  and  96-15-96447). 
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Fig.l.  The  calculated  (lines)  and  experimental  Fig.2.  The  corresponding  to  Fig.  1 

(symbols)  dependencies  of  the  discharge  current  dependencies  for  coefficient  of  plasma 

density  on  the  microparticle  concentration  Nd  at  recombination  on  the  microparticle  surface 
various  applied  voltage  values:  1  is  for  940  V,  2  is 
for  720  V  and  3  is  for  480  V. 
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PUHUYl  V.A.,  KOLUVaYI  A.6.,  POTEHIN  V.G. 

(Moscow  and  Cherkassy)  Moscow  Aviation  Institute,  727379  Moscow.  Murunouskaya  17-777,  Russia 
( First  received  15  February  1998;  accepted for  presentation  during  IAS-4) 

It  is  known  that  water  can  be  used  to  stop  or  slow  down  burning  processes  if  it  is  not  involved  into 
exothermic  reactions  with  burning  materials.  Also,  humidity  can  prevent  organic  dust  from 
combustion.  Three  aspects  of  humidity  influence  on  combustion  and  burning  processes  can  be 
analyzed: 

1 .  Humidity  lows  temperature  of  combustion  or  burning  areas; 

2.  Humidity  lead  to  increase  of  time  of  combustion  period  because  of  two  reasons:  evaporation  carries 
out  an  energy  necessary  for  combustion;  time  of  dust  heating  increases  and  slows  down  chemical 
reactions; 

3.  Evaporation  lead  to  change  of  concentration  of  burning  materials  and  slows  down  chemical  reactions 
if  temperature  does  not  changes. 

Calorimetric  and  thermal  equations  of  condition  were  determined  and  combustion  adiabates  for 
organic  damp  dust  in  air  were  calculated  for  wide  area  of  humidity  values  and  lower  concentrations. 
The  obtained  results  allow  to  determine  parameters  of  burning  waves,  of  combustion  of  normal  and 
compressed  mixes.  Conditions  of  self-supported  burning  without  submission  of  oxygen  from  the 
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outside  were  determined. 

Burning  wave  propagation  velocity  for  various  humidity  values  and  dust  with  convective  and  non 
convective  heat  transfer  in  air  are  given.  Because  of  long  time  of  evaporation  for  damp  dust  (tens  of 
mass  percent)  laminar  burning  velocity  was  small  (approximately  1  centimeter  per  second).  Self  combustion 
of  such  mixes  is  impossible  due  to  large  critical  diameters  (hundreds  of  meters). 

The  results  of  present  work  include  thermodynamic  and  kinetic  calculations  and  can  be  used  for 
analysis  of  combustion  and  burning  of  organic  dust,  to  prevent  filters  from  explosions.  An  equation  for 
estimation  of  minimal  ignition  energy  was  suggested. 


1590. 

YflK  541.18 
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Pollen  and  spores  of  plants  as  a  component  of  atmosphere  aerosol  are  a  source  of  great  value 
of  information.  Investigation  of  airborne  pollen  and  spores  has  wide  range  of  application  in 
medicine,  plant  pathology,  ecology,  agriculture,  foresty  etc.  (Grana,  1992.Vol.30.No.  1,  2)  and  in 
an  environmental  expertises  (Ruffin  e.a.,1983;  Nilsson,  1991  and  so  on).  Some  airborne  pollen 
and  spores  types  are  as  known  of  cause  of  allergy,  asthma  and  alviolity  problems  when  they  come 
in  contact  with  human  and  animal  micosa.  That  is  because  very  important  to  know  if  that 
pollen/spores  family  is  estimated  to  be  presented  or  not  in  air  and  level  of  its  presence:  Absence, 
Low,  Medium,  or  High.  If  the  pollenotic  patients  are  informed  on  this  subject,  they  are  able  to 
better  organize  their  own  life,  as  concern  work  and  holidays,  in  order  to  avoid  running  risks  of 
diseases  or  take  preventive  therapeutic  measures.  Sampling  is  also  essential  for  the  preparation  of 
adequate  extracts. 

A  study  of  content  and  concentration  of  airborne  pollen  and  spores  has  been  carried  out  at 
St.-Petersburg  by  author  using  first  both  gravimetric  (in  1992-1993)  and  volumetric  (in  1993- 
1994)  methods  of  sampling.  Obtained  data  allow  us  to  make  some  conclusions  of  principle:  (1)  at 
first  steps  of  airbiological  investigations  needed  to  use  both  gravimetric  and  volumetric  methods 
of  sampling;  (2)  in  large  towns  like  Moscow,  St.-  Petersburg,  Novosibirsk,  Tomsk  etc.  it  is 
necessary  to  use  for  a  sampling  2-4  Burkard  Volumetric  Spore  Traps  because  the  content  of 
aeroallergens  and  its  concentration  differs  on  principle  in  different  sites  ;  (3)  it  is  necessary  a  long 
standing  monitoring  of  airborne  allergenic  pollen  and  spores  to  use  obtained  data  for  preventive 
medicine.  Thanks  to  these  studies  first  the  Data  Bank  of  Allergenic  Airborne  Pollen  has  been 
created  at  St.-Petersburg. 

Over  the  years  more  then  20  European  countries  have  contributed  data  for  allergen  service 
information  to  the  International  Association  of  Aerobiologist  (IAA),  working  group  <European 
Allergen  Network>  (EAN).  In  the  ten  past  years  the  number  of  airborne  pollen  and  spores 
monitoring  stations  in  Europe  and  North  America  has  increased  considerably,  namely  due  to  a 
growing  awareness  of  the  importance  of  having  knowledge  of  atmospheric  content  and 
concentration  of  pollen  and  spores  for  the  etiology  of  pollinosis  (Aerobiologia  ,1992.  Vol.  8.  N. 
2/1;  Traveller’s  Allergy  Service  Guide,  1992;  Allergy  Service  Guide  in  Europe,  1994).  In  spite  of 
rather  good  success  at  the  field  of  aeropalynology  in  1960-1970  in  my  country  we  have  at  the 
moment  a  few  aeropalynological  monitoring  sits  only,  e.g.  in  Moscow,  at  St.-Petersburg  and  at 
Novosibirsk.  Russia  and  neighbour  countries  (Belorussia,  Ukraine,  Georgia,  Kazakhstan, 
Tadjikistan)  are  a  vest  and  complex  territories,  where  almost  all  types  of  climate  and  vegetation 
known  to  man  are  represented.  It  is  therefore  very  important  to  study  the  same  precision  of 
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analysis  of  air  samples.  This  is  because  the  greatest  goals  for  aeropalynologists  of  my  country  and 
for  aeropalynologists  of  above  neighbour  countries  (former  the  USSR)  at  the  moment  are:  1) 
distribution  pollen  and  spores  monitoring  stations  and  regional  nodes  over  Russia  ;  2)  to  reach 
the  target  of  constitution  of  National  Airborne  Pollen  And  Spores  Data  Bank;  3)  installation  of 
Russian  Aeroallergen  Network  Server  and  collaboration  both  with  aerobiologists  of  European 
Aeroallergen  Network  and  with  aerobiologists  of  America;  4)  creation  of  <Atlas  Of  Airborne 
Pollen  And  Spores  Of  Russia>.  The  <Atlas  Of  Airborne  Pollen  And  Spores  Of  Russia>  will 
contain  descriptions  and  illustrations  of  most  important  allergenic  pollen  grains  and  spores  taxa 
from  different  districts  of  Russia  and  neighbouring  territories.  It  will  be  serve  as  an  aid  to  people 
engaged  in  aeropalynology,  allergology,  agriculture,  environmental  expertises,  criminology  ,  etc. 

Sum  up  all  above  one  can  see  we  have  a  lot  of  greatest  goals  at  the  moment  at  the  field  of 
aeropalynology.  It  is  hardly  too  much  to  say  that  realization  of  these  goals  has  very  important 
scientific  and  applied  interests.  That  is  because  I  believe  it  is  worth  to  pool  our  efforts  for  its 
realisation. 
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FIELD  EXPERIMENTAL  INVESTIGATION  OF  EXPLOSION 
OF  ORGANIC  DUST  IN  FILTERS 

PUHUY1  V.A.,  TAUBKIN  I.S.,  PLAHOVS.I.,  AKHACHINSKI1  A.V.,  SAKLAIITIN  A.R. 


Moscow  j4iriation  Jnstitute,  727399  Moscow.  Murcutovskcufa  77-797.  Russia 


(First  received  15  February  1998;  accepted  for  presentation  during  IAS-4) 


Many  technological  processes  include  production  or  processing  of  disperse  (dust)  materials 
and  may  cause  an  explosion.  Burning  of  airmixes  inside  the  processing  unit  leads  to  pressure 
increase  that  can  break  the  unit  and  explosion  of  the  accumulated  dust  in  a  room. 

Within  the  framework  of  development  of  the  "NPO  Tekstilmash"  of  a  complex  line  of  clearing 
of  air  at  the  factories  of  linen  branch  the  complex  of  explosive  tests  of  the  filter  equipment  was 
carried  out.  The  explosive  tests  of  a  breadboard  model  of  the  drum-type  filter  and  fibre  catcher 
were  carried  out  on  the  open  area.  For  registration  of  superfluous  pressure  on  the  case  of  the  filter 
3  gauges  «DD-10»  were  installed.  Signals  which  from  through  inductive  station  «ID-2I»  were 
shoed  on  the  oscillograph  «N-1 17».  At  the  bottom  part  of  the  filter  3  kilograms  of  linen  dust  were 
set.  Explosion  pressure  was  measured  as  P  =  100  kPa. 

The  analysis  of  experimental  data  showed  that  beginning  of  opening  of  the  case  of  the  filter 
has  taken  place  with  superfluous  pressure  P=46  kPa  with  the  maximal  speed  of  increase  of 
superfluous  pressure  dP/dt  =  460  kPa/s. 

Explosive  tests  of  fibre  catcher  have  shown,  that  the  products  of  explosion  of  a  linen  dust 
successfully  are  dumped  from  the  device  through  the  extension  tube,  not  putting  (except  for 
destruction  of  a  membrane)  damages  of  a  fibre  catcher  case.  Therefore,  because  of  the  final 
burning  of  slowed  down  dust  in  the  extension  tube,  pressure  increased  a  little  inside  the  unit  case. 

The  carried  out  explosive  tests  of  experienced  samples  of  filters  have  allowed  to  develop 
highly  effective  explosion-proof  drum-type  filters  and  fibre  catchers  for  linen  production 


factories. 


Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


Page  No  268 


AEROSOLS  1998  vo!  4a 


Main  Sponsor  of  Symposium,  ?c7?<£-  f2,§,4... 


j^Tech 


address:  Belov  N.N.  45-269  Leningrad,  prosp.,  Moscow  125167  Russia  tel+fax  :+7-095- 1474361 


Scientific  investigation  in  aerosol  field. 

Aerosol  generators. 

PC  modeling  of  the  aerosol  dispersion  in  turbulence  atmosphere  for 
complicated  landscape. 

Publishing  of  AEROSOLS  (journal). 

lAS-meeting  organisation.  ATECH  INVITES  YOU  t 


am  mmeimw  wyimmm 

Dear  COLLEAGUES, 

Russian  Aerosol  Society  invites  you  to  collaboration. 

Scientists,  engineers,  lawyers,  biologists,  medical  men,  ecologists,  professors,  managers  are  joined 
by  RAS  -  all  those  for  whom  the  development  of  aerosol  science  is  of  great  interest,  who  makes 
efforts  to  develop  clean  technologies,  filter  industry,  to  investigate  space  debris,  transport  of 
radioactive  aerosols,  to  use  aerosol  technology  for  yielding  new  materials,  substances  in  aerosol 
package  etc.  From  its  first  steps  RAS  has  had  rank  of  international  institution.  Citizens  of  Russia, 
the  USA,  some  states  of  the  former  Soviet  Union  (Tadjikistan,  Ukraine,  Belarus,  Baltic  states 
etc.).  This  book  devoted  to  The  4-nd  INTERNATIONAL  AEROSOL  SYMPOSIUM  Sankt 
Petersburgh  06.07.98-09.07.98  Thus  you  will  information  about  aerosol  science  and  technology 
in  Russia  &  all  states  former  USSR.In  this  journal  you  may  to  publish  your  advertisements, 
science  papers,  information  about  new  conferences,  patents,  devices  &  technologies.  This  journal  is 
the  best  source  of  new  information  in  wide  field  aerosol  science  &  technology  of  the  former  USSR. 

sqxynsfxii  _ 


DEPARTMENT  OF  THE  ARMY 
UNITED  STATES  ARMY  MATERIEL  COMMAND 
UNITED  STATES  ARMY  RESEARCH,  DEVELOPMENT  TEL  0171-514908 
and  STANDARTIZATION  GROUP  (UK)  0171-514-4934 
"EDISON  HOUSE"  223  OLD  MARYLEBONE  ROAD 

London  NW1  5™,  England  FAX  0171-514902,  0171-5143125 

Environmental  Sciences  Branch 

2dS~  Y  meeting  sufifiorted  bif  the  Euroftean  Research  Office  of  the  US  drmtf  under 

contract  No.  6S/7 /-9S-M-5377 


g^ts-4  sgxm&wti 


Euro  fie  an  Headquarters 


— =  75/ GMBH,  Zieqlerstr.  l ,  D-5207&  Aachen,  Germany 


in  denosol  Science 


Web  site:  http://www.tsi.com 


Phone:  +49-241/5203030  Fax:  5230349 


Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


CONTENTS 

(continued,  begins  on  the  second  cover  page) 


=>  THE  EFFECT  OF  INTERNAL  STRUCTURE  OF  THE  RADIALLY  NON-UNIFORM 
PARTICLES  OF  MARINE  AEROSOL  ON  LIGHTSCATTERING  Kokorin  A.M.  247 

=>  AEROSOLS  AS  A  CAUSE  OF  OZONE’S  VARLABILITY  IN  SPACE  AND  TIME  Ivlev  L.S., 
Chelibanov  V.P.  248 

=>  THE  OPTICAL  CHARACTERISTICS  OF  MODEL  AEROSOLS  IN  THE  ATMOSPHERES  OF 
EARTH,  MARS  AND  VENUS:  METHODICAL  QUESTIONS  AND  RESULTS  OF  ACCOUNTS 
Marov  M.Ya.,  Shari  V.P.  249 

=>  MODEL  FOR  PROPAGATION  OF  AEROSOLS  OF  VARIOUS  ORIGIN  UNDER  THE 
CONDITIONS  OF  FOREST  VEGETATION.  Kolesnikov  E.Yu.,  Ivlev  L.S.,  Efremov  M.N.  251 

=>  PHYSICAL  TECHNIQUES  OF  ULTIMATE  ANALYSIS  IN  ENVIRONMENTAL  MONITORING 
Koudryashov  V.I.,  Ivlev  L.S.  252 

=>  DISCRETE  MODEL  OF  NONEQUILIBRIUM  VAPOR  -  CRYSTAL  TRANSITION  AND  THE 
PROPERTIES  OF  SMALL  CONDENSED  PARTICLES  Igolkin  S.I.,  Uskov  V.N.  253 

=>  THE  LASER  WITH  INTRACAVITY  REACTOR  FOR  PROCESSING  OF  DISPERSIBLE 
PARTICLES.  Wolkov  S.A.  254 

=>  ABOUT  THE  LASER  WITH  ACTIVE  AEROSOL  MEDIUM  Wolkov  S.A.  255 

=>  PRODUCTION  OF  HIGH-DISPERSED  OXIDES  OF  ELEMENTS  BY  "TECHNOLOGIC 
COMBUSTION”  METHOD  IN  REACTORS  BASED  ON  COMBUSTION  CHAMBERS  OF 
LIQUID-PROPELLANT  ROCKET  ENGINES.  Buynovskii  S.N.,  Gaponenko  L.A.,  Gerlivanov  V.G., 
Chernyshev  E.A.  256 

=>  APPARENT  CHARGE  METHOD  FOR  INVERSION  OF  CHARGE  DISTRIBUTIONS  Curto  E., 
LinJ.-C.,  Gentry  J.W.  256 

=>  EXPERIMENTAL  MEASUREMENTS  WITH  THE  ORIFICE-ORIFICE  CLASSIFIER  Marui  Y., 
Lin  J.-C.,  Chang  Y.C.,  Gentry  J.W.  258 

=>  SLABS  AND  FIBERS  DEFORMATIONS  IN  INORGANIC  FULLERENE-LIKE  STRUCTURES 
Aurea_Espinosa  C.  261 

=>  ACTIVITY  SIZE  DISTRIBUTION  OF  RADIOACTIVE  AEROSOLS  IN  THE  ATMOSPHERE 
Papastefanoy  C.,  Ioannldou  A.  262 

=>  THE  PLASMA  RECOMBINATION  ON  THE  DUST  PARTICLES  IN  THE  NON-SELF- 
SUSTAINED  GAS  DISCHARGE  Ivanov  V.V.,  Pal’  A.F.,  Rakhimova  T.V.,  Serov  A.O.,  Suetin  N.V. 
263 

=>  ABOUT  INFLUENSCE  OF  HUMIDITY  ON  BURNING  AND  COMBUSTION  OF  ORGANIC 
DUST  IN  FILTERS  Puhliyi  V.A.,  Koluvayi  A.G.,  Potehin  V.G.  265 

=>  AEROPALYNOLOGY  IN  RUSSIA:  RECENT  STATE  AND  PROSPECTS  Ukraintseva  V.V.  266 

=>  FIELD  EXPERIMENTAL  INVESTIGATION  OF  EXPLOSION  OF  ORGANIC  DUST  IN 
FILTERS  Puhliyi  V.A.,  Taubkin  I.S.,  Plahov  S.I.,  Akhachinskii  A.V.,  Saklantin  A.R.  267 


Main  Sponsor  of  §x/mf>osium  lcA§- 

v^Teeh  •  aerosol  technology-. 


address:  Belov  N.N.  45-269  Leningrad,  prosp.,  Moscow  125167  Russia 


tel+fax  :+7-095- 1474361 


European  Headquarters 

73/QMBH,  ZlEQLERSTR.  1,  D~ 5207$  AACHEN,  GERMANY 


•  KoHAeHcaqHOHHbiH  chcthhk 
nacTHU 

A3p030JIbHbie  AaTHHKH  H 
npHGopbl  JUin  3KOMOHHTOpHHra 
ABTOMaTH3HpOBaHHbie  CHCTeMbI 
TeCTHpOB  aHHH  (j)HJIbTpOB  C 
BbICOKOH  3(J)(J)6KTHHOCTbIO 

ao  99.999999%! 


•  A3po30JibHbie  reHepaTopbi 
(pacnbineHue  pacmeopoe,  ducnepcuu, 
pacnbuieme  nopowKoe) 

-  MOHOAHcnepcHbie  h 

nojiHflHcnepcHbie. 


TSI  npennaraeT  BaM  jihhhh  iiph6opob 
*dju i  juodbix  aspo30JibHbix  uccjiedoeanuu 
xmecmupoeaHM  (pwibmpoe  u 
*Kcuiu6po6Ku  Baiuezo  odopydoeanwi. 


•  BcnoMorarejibHoe  o6opyflOBaHHe  fliw  Barnnx  a3po30jn>HMX  npn6opoB. 


Phone:  +49-241/5203030  Fax:  5230349 


AEROSOL  TECHNOLOGY  LTD  -  will  help  you  in  Russia  &  CIS  with 
distribution  of  the  aerosol  devices,  presentations  of  new  technologies  and 
publications  in  aerosol  science  and  engineering. 

Please  contact  with  us  by  phone/fax  -  7-095-1474361 
e-mail:  Belov@Tehno.jyiMTKL.MSK.SlJ  _ 


MAS 


M4SSMNd$miO£  §OC<lg$¥ 


Special  Issue:  Proceedings  of  the  Fourth  International  Aerosol  Symposium 

St-Peterburg  6-9  July  1998 


science ,  devices,  software  &  technologies  of  the  former  USSR  . 


1998,  v.4a,  N  11 


Moscow  -4998 

Printed  in  Jhuia 


address  Belov  N  21-117 
2-Mosfilm  119285  MOSCOW 
tel  /  fax  (095)1474361 

BELOV@TEHNO.MMTELAlSK.SU 


©  c m<om>  zgammgv  m> 


science,  devices,  sopioare  (Sc  techndwjies  of  the  former  USSR 


This  journal  devoted  wide  fields  of  science,  technology,  industrial  and  business  problems 
of  dispersed  systems  (filtration  &  filters,  Clean  technology,  clean  boxes  &  rooms, 
Antropogenious  aerosol,  Aerosol  of  Siberia,  Atmospheric  aerosols,  Aerosols  &  ocean, 
space  debris,  Modelling  of  aerosol  processes,  Fine  aerosol:  clusters,  fractals, 
Condensation,  nucleation  &  evaporation  of  particles,  Aerosols  &  ecology,  Aerosol  optic, 
Burning  &  combustion  of  aerosols,  Aerosol  physics,  Fundamental  properties,  Aerosol 
measurement,  Emission  control,  Health  aspects,  Toxicology,  Therapy,  Aerosols  and 
medicine,  Aerosols  for  agriculture,  Microbiology,  Occupational,  medicine  aerosol 
devices,  Advanced  materials,  Generation  of  aerosols,  aerosol  technology, 
ULTRADISPERSED  METALLIC  POWDER,  spay  equipment,  Drug  delivery, 
equipment  for  combustion  and  explosive  of  dispersed  systems,  aerosol  for  military 
proposes.  Radio-active  aerosol,  Nuclear  pollution.  -  any  aspects  of  aerosols  science, 
technology,  industry) . 


Editor-in-chief  N.N.BELOV 
Publishing  in  journal  is  paid($l  per  page  A4) 

Method  of  payment: 

Only  electronic  money  transfer  (no  cheque  please,  a  cheque  is  out  from  the  Post  in  Russia) 
and  send  E-mail  with  information  about  it. 

in  USD: 

City:-  New  York,  State:-  New  York,  Country:-  USA 
SWIFT  addr:  IRVTUS3N 
Beneficiary  Bank  Name:-  Bank  of  New  York 
Beneficiary  Account  Number:-  890-0222-395 
Beneficiary  Name:-  Promradtechbank  for  Aerosol  Technology  LTD 
(ATECH),  No  40702840900012000297 

in  DEM—  PROMRADTECHBANK  account  No  594  333  with 

DELBRUECK  &  CO  (PRIVATBANKIERS)  (BLZ  100  203  83),  Berlin, 
Germany,  for  ATECH  account  No  40702280900012000297 


JK  association  with  the  JUS  JHke  Journal  is  published  by  Aerosol  Technology  Ltd,  Moscow 
Please  send  your  submission  by  e-mail  BELOV@TEHNO.MMTEL.MSK.SU  and  two  paper  copies  (notes 
for  contributors  -  see  J  Aerosol  Science,  Applied  Physics  etc.) 

©Aerosol  Technology  Ltd 


Sanlct-Teterburg ,  JiUSSJA 


6-9  Juiif  1998 


Sponsored  bif  : 

US  <Army  Science  foundation  -  $urofean  Sciences  branch 
<Aerosd  fechndc \yy  £fD 
Russian  Alerosd  Society 
^American  ^Association  for  cAerosd  Research 
American  (Physical  Society 


Held  under  the  ausfiices  of  the  Russian  derosol  Society  (Rj4SJ 
and  organized  bif  the  Aerosol  JItechnologif  J2JJI2) 


II 


IAS-4  BOARD 

Conference  Chair  Professor  .  BELOV  NICK.N.  Phone/fax  7-095- 1 47436 1 

Email:  belov@tehno.mmtel.msk.su 

*  Professor  ALBERT  ARKING  fax  410-516-7933  arking@aa.gsfc.nasa.gov  NASA,  USA 

*  Professor  IRINA  P.  ARSENT1EVA  phone  7-095-1266477,  fax  7-05-  3611446 
Metalurgy  University,  Moscow  ,  Russia 

*  Pr.  AMNON  BlRENZVlGE  Fax:  + 1-410-671-1 91 2;  E-mail: 
axbirenz@cbdcom.apgea.army.mil  US  Army  Science  Foundation,  USA 

*  Professor  JOSE  LUIS  CASTILLO  Tel:  +34-1-3987122;  Fax:  +34-1-3986697;  E-mail: 
castillo@apphys.uned.es.  Universidad  Nacional  de  Educacion  a  Distancia,  Madrid  Spain; 

*  Academician  Professor  GEORGE  M.  CHERNYaVSKY  tel. -7-095-429531 1  Fax  -7-095-4202275 
Morozov@cpi.rssi.ru  Russian  Space  Institute,  Moscow 

*  Pr.  HSU-WEN  CHIANG  Tel:  204-753-2311,  ext.  3083  Fax:  204-753-2455  e-mail: 
chianghw@aecl.ca  Atomic  Energy  of  Canada  Limited  Pinawa,  Manitoba,Canada 

*  Professor  JIN  DO  CHUNG  Tel-82-418-  405463  fax  82-41 8-  405460  Gyeongsang  National 
University,  South  Korea 

*  Professor  YEVGENII  K.  GARGER  Tel-044-2205313  Fax  -044-2209346 
garger@garger.pp.kiev.ua  Institute  of  Radioecology  (Ukraine  Sci.Academy),  Ukraine 

*  Academician  Professor  KIRILL  Y A.  KONDRATIEV  Tel.  7-81 2-2317773  fax  7-812-2307994 
Russian  Center  of  Ecological  Safety,  St . -Peter sburgh 

*  Professor  LEONID  M.  LOGVINOV  Tel.-7 -8462-357 356  Fax.  7-  8462-  357356  Samara 
Aerospace  Academy,  Russia 

*  professor  KARL  E.  LORBER  Tel-  43.-  3842  -4610350  fax  43-3842  -  4610352 
enttech@grz08u.unileoben.ac.at  Montanuniversitat  Leoben,  Austria 

*  Professor  OLEG  M.  MIKHAILOV  Tel.7-81 2-21 89952,  fax-7-812-2183720  State  Optics 
Center  of  Russia,  S.  Peterburgh 

*  Professor  EVGENY  A.  PERMYAKOV  Tel.  7-095-9245749,  Fax7 -0967 -7 90522 
Permyakov@ibp.serpukhov.su  Institute  of  Biological  Devices,  Puschino,  Russia 

*  Academician  Professor  MOMCILO  R1STICH  Tel.  38-  1 1-1 87-144/147  fax  38-1 1-1 82-825 
risticm@mi.sanu.ac.yu  University  of  Belgrade,  Yugoslavia 

*  Professor  MICHAEL  E.  SCHLESINGER  schiesin@uiatma.atmos.uiuc.edu  University  of  Illinois 
at  Urbana-Champaign,  USA 

*  Professor  HiSANORI  SHINOHARA  nori@chem2.chem.nagoya-u.ac.jp  Nagoya  University,  Japan 

*  Pr.  JOCHEN  TSCHIERSCH  phone  49-89-31 872763,  fax  49-89-31 873363  GSF  - 
Forschungszentrum  fur  Umwelt  und  Gesundheit,  Germany 

*  Professor  VlKTOR  V.  VLODAVETS  Tel.  7-095-3313452  Russian  Aerosol  Society ,  Moscow 

*  Pr.  ALAN  WEINSTEIN  Tel.44-1 71-5144964,  fax  44-1 71-7236359, 
a weinstein @ onreur.na vy. mil  N aval  Research  Europe,  London,  UK 

*  Academician  Professor  VLADIMIR  YE.  ZUEV  Tel.-  3822-  258737  Fax-3822-259086 
ZUev@iao.tomsk.SU  Institute  of  Atmospheric  Optics,  Tomsk  ,  Russia 

. 

Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


Ill 


CONTENTS 

(Abstract  identification  number  is  shown  in  parenthesis) 

=>  Belov  N.N.,  Belova  N.G.,  Galkin  A.S.  ( 1 174)  MICRODROPLET  METHOD  FOR  DIAGNOSTICS  OF 
BIOLOGICAL  ACTIVE  SUBSTANCES  IN  AEROSOL  SAMPLE  1 

=>  Belov  N.N.,  Belova  N.G.,  Ugarova  N.N.  (1175)  DIAGNOSTICS  OF  VITAL  MICROORGANISMS  IN 
AEROSOL  SAMPLES  4 

=>  Belov  N.N.,  Belova  N.G.,  Tychinsky  V.P.  (1176)  PHASE  MICROSCOPE  FOR  BIOAEROSOL 
DIAGNOSTICS  6 

=>  Belov  N.N.,  Belova  N.G.,  Morosov  S.Yu.  (1177)  DIAGNOSTICS  OF  POLYNUCLEOTIDES  IN 
SAMPLES  OF  AEROSOL  (AIRBORNE)  6 

=s>  Omeljanets  T.G.,  Artyukh  V.P.,  Ganeva  S.L.  ( 1044)  THE  METHODICAL  APPROACHES  TO  BIOLOGICAL 
INDICATIONS  OF  AIR  WASTES  OF  THE  ENTERPRISES  OD  A  MICROBIOLOGICAL  INDUSTRY  10 

=*  Wick  C.  ( 1 045)  PULSED  LIGHT  DEVICE  FOR  DEACTIVATION  OF  BIOAEROSOLS  10 

=>  Krotkov  N.A.  ,  Bhartia  P.K.,  Herman  J.R.,  Fioletov  V.,  Kerr  J.  (1104)  SATELLITE  ESTIMATION  OF 
SPECTRAL  SURFACE  UV  IRRADIANCE  IN  THE  PRESENCE  OF  TROPOSPHERIC  AEROSOLS  1:  CLOUD- 
FREE  CASE  11 

=>  Krotkov  N.A.,  Krueger  A.J.,  Bhartia  P.K.  (1103)  ULTRAVIOLET  MODEL  OF  VOLCANIC  CLOUDS 
FOR  REMOTE  SENSING  OF  ASH  AND  SULFUR  DIOXIDE  12 

=>  Geemaert  G.  (1102)  AEROSOL  RESEARCH  ISSUES  RELATED  TO  HEALTH  AND  DEFENSE 
POLICY  13 

=>  Hamffl  P.  (1099)  MICROPHYSICAL  PROCESSES  AFFECTING  THE  FORMATION  OF  THE 
BACKGROUND  STRATOSPHERIC  AEROSOL  18 

=>  Siebenhofer  M.,  Lorber  K.E.  (1098)  WET  ELECTROSTATIC  PRECIPITATION  OF  FINE 
PARTICLES  14 

=>  Andronova  N.G.,  Rozanov  E.V.,  Yang  F.,  Schlesinger  M.E.,  Stenchflcov  G.L.  (1092)  RADIATIVE 
FORCING  BY  VOLCANIC  AEROSOLS  FROM  1 850  THROUGH  1994  15 

Choi  J.-H.,  Park  G.W.,  Jeong  H.,  and  Chung  J.-H.  ( 1038)  OPERATION  OF  HOT  BENCH  FILTRATION 
SYSTEM  OF  DUST  REMOVAL  FOR  ADVANCED  GOAL  UTILIZING  COMBINED  SYSTEM  16 

=>  Zaromb  S.,  Birenzvige  A.,  Doherty  R.W.  (1046)  A  PORTABLE  HIGH-THROUGHPUT  LIQUID- 
ABSORPTION  AIR  SAMPLER  [PHTLAAS]  16 

=>  Seo  T.,  Choi  J.-H.,  Chung  J.-H.,  Jeong  H.-I.  ( 1 178)  NUMERICAL  ANALYSIS  OF  FLOW  FIELD  IN 
THE  CERAMIC  CANDLE  FILTER  USED  IN  INTEGRATED  GASIFICATION  COMBINED  CYCLE  17 

=>  Arking  A.  (1055)  THE  INFLUENCE  OF  AEROSOLS  ON  ATMOSPHERIC  ABSORPTION  OF 
SOLAR  RADIATION  21 

=>  Shinohara  H.  (1066)  PUTTING  METAL  ATOMS  INTO  FULLERENES:  ENDOHEDRAL 
METALLOFULLERENES  21 

=>  Logvinov  L.M.  (993)  BUILT  -  IN  SENSORS  (BIS)  FOR  DIAGNOSTICS  OF  LIQUID  SYSTEMS  ON 
PARAMETERS  OF  PARTICLES  OF  WEAR.  22 

=>  Tschiersch  J.,  Wagenpfefl  F.  (1185)  HOT  PARTICLES  OF  CHERNOBYL  ORIGIN  IN 
ENVIRONMENTAL  SAMPLES  22 


Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


IV 


Contents  (continued) 


=>  Kudriavtcev  I. A.  (994)  HARDWARE  METHOD  OF  INCREASE  CONCENTRATION  LIMIT  OF 
PHOTOELECTRIC  ANALYZERS  OF  CONTAMINATION  OF  A  LIQUID  23 
=>  Pominov  E.I.  (995)  PIEZOELECTRICAL  CONVERTERS  IN  MONITORING  SYSTEMS  OF 
PARAMETERS  OF  METAL  PARTICLES  24 

— >  Logvinov  L.M.,  Malygin  N.A.,  Sinagin  W.A.,  Courdin  G.A.  ( 999)  INDICATOR  OF  QUALITY 
CONTROL  OF  JET  FUELS  OF  A  TYPE  POTOK-RT  25 
=>  Kudriavtcev  LA.,  Fadeev  V.V.  ( 1000)APPLICATION  OF  MICROCOMPUTERS  IN  SYSTEMS  OF 
RECOGNITION  OF  COMPLEX  PULSES  FROM  PARTICLES  ON  THE  OUTPUT  OF  PHOTOELECTRIC 
GAUGES  26 

=>  Tsipenko  A.V.  ( 1025)  ON  SOME  TURBULENCE  MODEL  OF  FREE  TWO-PHASE  JETS  27 
=>  Garger  E.K.  (1036)  AEROSOL  EMISSION  FROM  CONTAMINATED  STRIP  OF  SOIL  DURING 
HARROWING  AND  TRUCK  MOVING  26 

=>  Despa  F.  (1182)  POINT  IONS  APPROXIMATION  WITHIN  THE  MARCH  MODEL  FOR  THE 
FULLERENE  MOLECULE  29 

=>  OSAWA  E.,  SLANINA  Z.,  ZHOU  X.,  MATSUMOTO  T.  ( 1 1 83)  DETERMINATION  OF  EFFECTIVE 
ANNEALING  TEMPERATURE  RANGE  IN  THE  FULLERENE  FORMATION  80 
=>  Apostol  M.  (1194)  FULLERENE  MOLECULE  AND  ALKALI  FULLERIDES  8 1 
=>  Kucherov  A.N.  { 1076)  LASER  BEAM  EVAPORATION  OF  ICE  PLATE  AEROSOL  PARTICLE  S3 
Garger  E.K.,  Kashpur  V.,  ParetzkeH.G.,  Tschiersch  J.  (1213)  RADIOACTIVE  DISTRIBUTION  OF 
SIZE  PARTICLES  FOR  SIMULATION  OF  SOME  ANTROPOGENIC  ACTIVITIES  85 
=>  Chechik  O.S.  ( 1057)  MONODISPERSE  LATEXES.  MAKING,  USING,  CHARACTERISTICS.  86 
=>  Kononenko  V.L.  (1047)  MECHANISMS  OF  PHOTOTHERMOPHORESIS  OF  LARGE  AEROSOL 
AND  HYDROSOL  PARTICLES  86 

=>  Grigorev  A.I.,  Sidorova  T.I.  (1010)  SOME  REGULARITIES  OF  A  PRECIPITATION  OF  STOKE 
AEROSOL  AND  ITS  ACCUMULATION  ON  A  SOIL  AND  A  VEGETATION  87 
=>  Arguchintsev  V.K.  (1053)  MODELLING  OF  MESOMETEOROLOGICAL  PROCESSES  & 
POLLUTANTS  TRANSPORT  IN  THE  BOUNDARY  LAYER  36 
=>  Arguchintseva  A.V.  (1054)  MATHEMATICAL  MODELLING  OF  DISTRIBUTION  OF 
ECOLOGICAL  RISK  ZONES  IN  ATMOSPHERE  AND  ON  THE  UNDERLYING  SURFACE  FROM 
AIR  ANTHROPOGENIC  SOURCES  36 

=>  Terentiev  V.E.  ( 1078)  OPTICAL  DISTANCE  PROBING  OF  EXTRACTIVE  PULPS  39 
=>  Goldstein  N.  (1239)  EXOGENOUS  SUPEROXIDE  IS  A  VITAL  NECESSARY  COMPONENT  OF 
THE  ENVIRONMENT  40 

:=>  Tafijan  N.,  Mflutinovic-Nikolic  A.,  Jovanovic  Z.  (1351)  THE  CHARACTERIZATION  OF  SMC05 
POWDER  41 

=>  Castillo  J.L.,  Garcia-Ybarra  P.L.  ( 1420)  INFLUENCE  OF  DIFFUSIVE  LEAKAGE  IN  METHODS  OF 
PARTICLE  REJECTION  FROM  SURFACES  45 

=>  Toporkov  V.S.,  Bakirov  T.S.,  Generalov  V.M.  ,  Medvedev  A. A.  (1061)  SAMPLING,  SEPARATION  & 
ACCOUNT  OF  BIOLOGICAL  PARTICLES  45 

=>  Avakyan  S.V.,  Voronin  N.A.,  Ilyin  V.V.,  Serova  A.E.,  Starchenko  A.N.,  Tcharuhchev  A.V.  (977)  ON  THE  OPTICAL 
METHOD  REGISTRATION  OF  THE  AIR  RADIOACTIVE  EJECTION  OF  NUCLEAR  POWER  STATION  46 
=>  Mikhailov  O.M.  ( 978)  MEASUREMENT  CHARACTERISTICS  OF  RECEIVERS  AND  SOURCES  OF 
RADIATION  46 


Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


Contents  (continued) 


V 


=>  Andreyev  E.  ( 984)  THE  EFFECT  OF  MAN  FACTOR  ON  ATMOSPHERIC  ECOLOGY  (AEROSOL 
POLLUTION)  49 

=>  Mikhailov  O.M.  ,  Kanatenko  M.A.  (979)  METROLOGICAL  PROVISION  OF  AEROSOL 
MEASUREMENTS  50 

=>  Yevsikova  L.G. ,  Ptrisha  A.E.  ( 980)  MEANS  OF  MEASURING  VISIBILITY  OF  OBJECTS  THROUGH 
AEROSOL  MEDIA  51 

=>  Kameshkov  G.B. ,  Mirzoeva  L.  A.,  Grammatin  A.P.,  Lustberg  E.A.,  Makovtsov  G.A.  (986)  UV,  VISIBLE 
&  IR  HIGH-QUALITY  SMALL-SIZED  OBJECTIVES  FOR  RESEARCH  OF  ATMOSPHERE 
OPTICAL  PARAMETERS  58 

=>  ALVAREZ,  M.  L.,  CANALS,  A.,  MORA,  J.,  TODOLH,  J.L.  1405  APPLICATION  OF  TIKHONOV 
REGULARIZATION  METHOD  TO  OBTAIN  SIZE  DISTRIBUTIONS  54 

=>  MORA  J.,  TODOLH  J.L.,  CANALS  A.  ( 1406)  NUCLEATION  PROCESSES  IN  ANALYTICAL  HOT 
LIQUID  AEROSOLS  50 

=>  Simeunovic  R.,  Mitrovic  N.,  Jordovic  B.  (1424)  KINETICS  OF  ISOTHERMAL  CHANGES  IN 
ELECTRIC  RESISTIVITY  AND  LINEAR  EXPANSION  OF  THE  FAST  COOLED  ALSI10MG 
ALLOY  56 

=>  Potemkin  of  V.,  Khodhzer  T.  (1197)  THE  TRACE  GASES  IN  ATMOSPHERE  OVER  LAKE  BAIKAL. 

59 

=>  REDCOBORODY  Yu.,Grinshpun  S.,Zadorozhnii  V.  ( 1431)  EXPERIMENTAL  INVESTIGATION  OF 
DRIFT  MOTION  IN  AEROSOLS  AND  HYDROSOLS  UNDER  PROPAGATING  ACOUSTIC  WAVE 

60 

=>  KISELEV  O.M.,  ZARIPOV  Sh.Kh.,  ZIGANGAREEVA  L.M.  (1196)  MATHEMATICAL  MODEL  OF 
AEROSOL  ASPIRATION  IN  CALM  AIR  61 

=>  Stenchikov  G.,  Kirchner  I.  ,  Robock  A.  ,  Graf  H-F.  (1215)  RADIATIVE  FORCING  AND  CLIMATE 
RESPONSE  FROM  THE  1991  MT.  PINATUBO  AEROSOL  CLOUD  02 

=>  Sutherland  R.A.,  Hett  J.D.  (1423)  OPTICAL  PROPERTIES  OF  NON-SPHERICAL  AEROSOL 
PARTICLES  IN  RANDOM  ORIENTATIONS  62 

=>  Sedoi  V.S.  ,  Valevich  V.V.,  Katz  J.D.  (1210)  GENERATION  OF  AEROSOLS  BY  THE  ELECTRICAL 
EXPLOSION  OF  WIRES  AT  REDUCED  AIR  PRESSURES.  63 

=>  Lobanova  G.I.,  Mirsoeva  L.A.,  Popov  O.I.  (982)  BALLOON  -  BORNE  STUDIES  OF  AEROSOL 
OPTICAL  PROPERTIES  OF  FREE  ATMOSPHERE  AT  ALTITUDES  UP  TO  30  KM  IN  VISIBLE  AND 
NEAR  IR  SPECTRAL  RANGES  64 

=5>  Veselov  D.P.,  Mirsoeva  L.A.,  Gripost  S.B.,  Semenova  V.I.,  Lobanova  G.L,  Popov  0.1.  ( 983)  METHODS 
AND  COMPUTATION  CODES  FOR  CALCULATION  OF  BACKGROUND  OBJECT  RADIANCES 
WITH  ACCOUNT  OF  AEROSOL  SCATTERING  64 

=>  Kiseleva  M.,  Reshetnikova  I.,  Kazbanov  W.  ( 985)  ALTITUDINAL  AND  SPECTRAL  PROFILES  OF 
ATMOSPHERIC  AEROSOL  EXTINCTION  IN  0.4-12.0  M  REGION:  STRATOSPHERIC  BALLOON 
EXPERIMENTS.  65 

=>  Stenchikov  G.,  Dickerson  R.,  Kondragunta  S.,  Park  R.  1214)  THE  IMPACT  OF  AEROSOLS  ON  SOLAR 
UV  ACTINIC  FLUX  AND  PHOTOLYSIS  RATES  65 

=>  Pendleton  J.D.,  Hffl  S.C.  (1195)  COLLECTION  OF  EMISSION  FROM  OSCILLATING  DIPOLES 
INSIDE  AN  ILLUMINATED  MICROSPHERE:  ANALYTICAL  INTEGRATION  OVER  A 
CIRCULAR  APERTURE  06 

=>  Veselov  D.P.,  Lobanova  G.I.,  Mirsoeva  L.A.,  Popov  O.I.,  Semenova  V.I.  (981)  ON  INFLUENCE  OF 
ATMOSPHERIC  AEROSOL  OPTICAL  PROPERTIES  ON  RADIANCE  CHARACTERISTICS  OF 
THE  EARTH  IN  NEAR  IR  SPECTRAL  RANGE  AT  OBSERVING  FROM  SPACE.  66 


Copyright  1998  © by  Aerosol  Technology  Ltd. 


VI 


Contents  (continued) 


=>  Varushchenko  R.M.,Druzhinina  A.I.,Pashchenko  L.L.  ( 1064)  THERMODYNAMIC  INVESTIGATION 
OF  THE  ALTERNATIVE  FREONS  R- 1 22  AND  R- 1 22A.  69 
=>  Smirnov  V.  V.,  Radionov  V.  F.,  Shevchenko  V.  P.  (1188)  VARIABILITY  FACTORS  OF  AEROSOLS 
AND  AEROIONS  IN  POLAR  ATMOSPHERES  71 

=c>  Smirnov  V.V.,  Savchenko  A.V.,  Pronin  A.A.  (1189)  AIRBORNE  DEVICES  FOR  STUDY  OF 
SUPERFINE  ATMOSPHERIC  AEROSOLS  72 

=>  Smirnov  B.B.,  Gillette  D.A.,  Novitski  M.A.,  Granberg  I.G.  (1190)  REGULARITIES  OF  LONG 
DISTANT  TRANSPORT  OF  SOIL  DUST  74 

z=>  Lozovik  Yu.  E.,  Popov  A.  M.  (1218)  POSSIBILITY  OF  ORIENTATIONAL  MELTING  OF  TWO- 
SHELL  CARBON  NANOPARTICLE.  75 

=>  Bockmann  C.,  Bemutat  C.,  Fischer  S.  ( 1238)  THE  NONLINEAR  LIDAR-EQUATION  -  AN  INVERSE 
ILL-POSED  PROBLEM  77 

=>  Chernyak  V. ,  KKtenik  O.  ( 1243)  LIGHT-INDUCED  EVAPORATION  AND  GROWTH  OF  AEROSOL 
PARTICLES  76 

=>  Tositti  L.,  Tubertini  O.,  BettoK  M.G.  ,  Bonasoni  P.  (1253)  NATURAL  AND  COSMOGENIC 
RADIONUCLIDES  AT  MT.  CIMONE-ITALY  79 

=>  Krestinin  A.V.,  Moravsky  A.P.,  Tesner  P.A.,  Fursikov  P.V.  (1254)  SOOT  AEROSOL  AND 
FULLERENE  FORMATION  IN  CARBON  VAPOUR  CONDENSATION  PROCESS  60 
=>  Krestinin  A.V.  ( 1 257)  MECHANISM  OF  SOOT  FORMATION  IN  PYROLYSIS  AND  COMBUSTION 
OF  HYDROCARBONS  6l 

=>  Radionov  V.F.,  Rusina  Ye.  N.  (1258)  AEROSOL-OPTICAL  CHARACTERISTICS  OF  THE 
ATMOSPHERE  IN  HIGH  AND  TEMPERATE  LATITUDES  OF  RUSSIA  62 
=>  Vozszennikov  O.I.,  Nikonov  S.A.  (1273)  ABOUT  DETERMINATION  OF  COEFFICIENTS  OF 
ABSORPTION  AND  REFLECTIVITY  OF  MATERIAL  PARTICLES  FROM  THE  UNDERLYING 
SURFACE  63 

=>  Zhukov  G.P.,  Nikonov  S.A.  (1278)  EXPERIMENTAL  AND  THEORETICAL  STUDYING  OF 
LANGEVEN  SCHEME  OF  STOCHASTIC  WANDERING  65 
=>  Beschastnov  S.P.,  Naidenov  A.V.  ( 1284)  THE  INVESTIGATIONS  OF  SPATIAL  VARIABILITY  FOR 
WIND  FIELD  AND  ITS  EFFECTS  ON  POLLUTION  CONCENTRATION  NEAR  THE  GROUND 
FOR  A  LOCAL  SYSTEM  OF  RADIATION  MONITORING  67 

Kratvez  N.,  Gromov  A.,  Heusler  G.,  Praxedes  A.,  Hertel  I.V.,  Campbell  E.E.B.  ( 1279)  PRODUCTION 
AND  CHARACTERIZATION  OF  ENDOHEDRAL  LI@C60  67 
— s  Anisimov  M.P.,  NasibuKn  A.G.,  Timoshina  L.V.  ( 1287)  NUCLEATION  IN  THE  VICINITY  OF 
CRITICAL  PARAMETERS  OF  THE  1 ,3-PROPANDIOL  -  C02  BINARY  SYSTEM  66 
zz: >  Anisimov  M.P.,  NasibuKn  A.G.,  Timoshina  L.V.  (1288)  1,3-PROPANDIOL  -  SULFUR 
HEXAFLUORIDE  VAPOR  NUCLEATION  IN  THE  VICINITY  OF  CRITICAL  TEMPERATURE  69 
=>  Lysak  L.V.,  Sidorenko  N.N.  ( 1295)  CONTRIBUTION  OF  SOIL  BACTERIA  IN  AIR-PLANKTON  OF 
URBAN  ENVIRONMENT  91 

zz>  Jigatch  A.N.,  Leypunsky  I.O.,  Kuskov  M.L,  Verzhbitskaya  T.M.  ( 1346)  ULTRA-FINE  POWDERS  OF 
METALS,  PRODUCED  BY  EVAPORATION-IN-FLOW  TECHNIQUE.  93 
zz>  Milosevic  O.,  Mancie  L.,  NikoKc  N.,  Ristic  M.M.  (1349)  NANOSTRUCTURE  CERAMIC  OXIDE 
SYNTHESIS  FROM  THE  AEROSOL  94 

=>  NikoKc  N.,  Milosevic  O.,  Mancie  L.,  Sreckovic  T.,  Marinkovic  B.,  Ristic  M.M.  ( 1 350)  CONSOLIDATION 
OF  ULTRADISPERSED  POWDERS  SYNTHESIZED  FROM  AEROSOLS  95 


Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


Contents  (continued) 


VII 


=>  Aristova  E.N.,  Goldin  V.Ya.  (1353)  CALCULATION  OF  ANISOTROPIC  SCATTERING  OF  SOLAR 
RADIATION  IN  ATMOSPHERE  (MONOENERGETIC  CASE).  95 
=>  Li  Z.  { 1356)  REMOTE  SENSING  OF  FOREST  FIRES  AND  THE  DIRECT  RADIATIVE  FORCING 
OF  FIRE  SMOKE  96 

=>  Russell  P.  B., Livingston  J.  M. , Schmid  B.  ,Hignett  P.  ,Durkee  P.  A. , Hobbs  P.  V. ,  Gasso  S.,  Hegg  D. , Stowe 
L.L. , Bates  T.  S.,  Quinn  P.  K.,HamiH  P.  ( 1357)  URBAN-MARINE  AND  MINERAL-DUST  AEROSOL 
PROPERTIES,  RADIATIVE  EFFECTS  AND  CLOSURE  STUDIES  OVER  THE  ATLANTIC 
OCEAN:  AN  OVERVIEW  AND  SELECTED  RESULTS  FROM  TARFOX  AND  ACE-2  9? 

=>  Fisenko  S.P.  ( 1 362)  MODE  ANALYSIS  OF  OSCILLATORY  NUCLEATION  IN  VAPORS  96 
=>  Kato  S.,  Charlock  Th.P.,  Clothiaux  E.E.,  Long  C.L.,  Charles  N.  Mace  C.N.  , Ackerman  T.P.  ( 1363) 
CHARACTERISTICS  OF  AEROSOL  AT  THE  NORTHERN  OKLAHOMA  99 
=>  Germogenova  T.A.,  Konovalov  N.V.,  Pavelyeva  E.B.  1373)  CONCEPT  OF  POLARIZED  LIGHT 
SCATTERING  MATRIX  CORRECTNESS  100 

=>  LetfuDin  R.R.,  MeBkhov  K.G. ,  Igoshin  V.I.  ( 1 379)  TIME  DYNAMYCS  OF  THE  DISPERSE  COMPONENT 
OF  THE  BIPHASE  LASER  ACTIVE  MEDIUM  1 01 

BALKANSKI  Y.,GUELLE  W., SCHULZ  M.,  CLAQUIN  T.,MARTICORENA  B.,BERGAMETTI 
G.,CHAZETTE  P.,PELON  J.  (1391)  MODELING  THE  ATMOSPHERIC  CYCLE  AND  THE 
RADIATIVE  EFFECT  OF  SAHARAN  DUST  102 

=>  Poletayev  N.I.,  Zolotko  A.  N.,  Vovchuk  J.I.,  Florko  A.V.,  Altman  I.  S.  (1399)  GAS-DISPERSED 
SYNTHESIS  OF  THE  METAL  OXIDES  NANOPOWDERS  10S 
=>  Altman  I.S.  ( 1400)  DETAIL  APPROACH  TO  DESCRIPTION  OF  NANOOXIDES  CONDENSATION 
GROWTH  DURING  METALS  COMBUSTION  104 

=>  Shoshin  Yu.L.  (1401)  ULTRAFINE  TI02  PARTICLES  SYNTHESIS  BY  COMBUSTION  OF 
TITANIUM  DUST  IN  02+N2  (PREMIXED  AND  SEPARATED  REAGENTS  JETS)  104 
=>  Shoshin  Yu.L.  (1402)  SYNTHESIS  OF  ULTRAFINE  ZNO  PARTICLES  IN  DIFFUSION  (ZNO 
DUST+  PROPANE)/02  FLAME  105 

=>  Ackermann  I.J.,  Hass  H.  (1403)  REGIONAL  AEROSOL  MODELLING  WITH  A  EULERIAN 
MODEL  106 

=>  Nekrasov  V.V.,  Ogorodnykov  B.I.,  Surin  N.M.  (1416)  THE  MODIFICATED  PETRYANOVS  FILTER 
FOR  DIRECT  RADIOMETRY  OF  ALPHA-RADIONUCLIDES  IN  AEROSOLS  107 
^  NGUYEN  B.  C.,  MIHALOPOULOS  N.,  SCIARE  J.,  BABOUKAS  E.  ( 1425)  SEASONAL  VARIATION 
OF  AEROSOL  DEPOSITION  FROM  BIOGENIC  SULFUR  GASES  IN  REMOTE  MARINE 
ATMOSPHERE  AT  AMSTERDAM  ISLAND  IN  THE  SOUTHERN  INDIAN  OCEAN  106 
=>  Kogan  V.,  Schumacher  P.M.  ( 1428)  PLUTONIUM  RELEASE  FRACTIONS  FROM  ACCIDENTAL 
FIRES  109 

=>  Zielinski  T.  ,  Zielinski  A.,  Piskozub  J.  (1426)  INFLUENCE  OF  DYNAMIC  ATMOSPHERIC 
CONDITIONS  ON  THE  CONCENTRATIONS  AND  PARTICLE  SIZE  DISTRIBUTION  OF  THE 
MARINE  AEROSOL  109 

=>  Pueschel  R.F.,Strawa  A.W.  (1429)  SOOT  AEROSOL  IN  THE  LOWER  STRATOSPHERE: 

ABUNDANCE  AND  CLIMATIC  IMPLICATIONS  1 1 1 
=>  Shilkov  A.V.,  Shilkova  S.V.  ( 1436)  A  COMPUTER  CODE  SYSTEM  ATRAD  FOR  EFFICIENT 
PRECISE  CALCULATIONS  OF  ATMOSPHERIC  RADIATION.  112 
=>  Nadtochenko  V.A.,Kiwi  J.  (1443)  PHOTOINDUCED  GENERATION  OF  H202  IN 
WATER/HYDROCARBON  EMULSIONS  CONTAINING  C60.  118 
=>  Cicardi  C.>  Gaffi  A.,  Mflazzo  M.  ( 1293)  NON  DESTRUCTIVE  EXAMINATION  BY  TXRF  (TOTAL 
REFLECTION  X-RAY  FLUORESCENCE)  OF  AIR  NUCLEOPORE  FILTERS.  1 14 


Copyright  1998  ©by  Aerosol  Technology  Ltd. 


vm 


Contents  (continued) 


=>  Vasilyeva  K.I.,  Voszhennikov  O.I.,  Nikonov  S.A.,  Foster  K.  (*),  Burkov  AX,  Morozko  E.A.  (1014)  ON 
SECONDARY  RESUSPENSION  RADIONUCLIDES  INCOME  INTO  ATMOSPHERE  AFTER  A 
NUCLEAR  ACCIDENT  1 14 

=>  Kadygrib  A.M.,  Kashparov  V.A.,  Lundin  S.M.,  Prister  B.S.,  Protsak  V.P.,  Levchuk  S.E.,  Yoschenko  V.I., 
Garger  E.K.,  Kashpur  V.A.,  Talerko  N.N..  ( 1440)  THE  RESULTS  OF  EXPERIMENTAL  RESEARCH 
OF  THE  FOREST  FIRES  INFLUENCE  ON  THE  RADIOACTIVE  CONTAMINATION  OF 
ENVIRONMENT  AND  THE  ASSESSMENT  OF  DOSES  TO  FIRE  FIGHTERS.  117 

=>  Mustafaev  I.  ,  Mammadova  I.  (1292)  PHOTOSTIMULATED  CONVERSIONS  OF  METHANE 
ADMIXTURES  IN  THE  AIR  MEDIUM  1 16 

=>  Philipp  ovV.L.,  MAKAROV  A.S.,  IVANOV  V.P.  (1296)  MODEL  OF  OPTICAL  WEATHER  IN  THE 
SURFACE  ATMOSPHERIC  LAYER  &  ITS  AEROSOL  SECTION  1 1 9 

=>  Lavrov  V.V.,  Arkhangelsk!!  I.V.,  Skokan  E.V.  (1306)  SYSTHESIS  OF  HIGHLY  DISPERSED 
PRECURSORS  FOR  C60  PHOTOPOLYMERIZATION  120 

— >  Pokropivny  V.V.,  Skorokhod  V.V.,  Pokropivny  A.V.,  Krasnikov  Y.G.  ( 1309)  MECHANICAL 
PHENOMENA  AT  SHOCK  AND  DESTRUCTION  OF  METAALLIC  NANOPARTICLES  STUDIED 
BY  MOLECULAR  DYNAMICS  SIMULATION  121 

Polyanskay  MX.  (1311)  MICROBIAL  BIOMASS  AS  FACTOR  OF  STABILITY  OF  EARTH 
ATMOSPHERE  COMPOSITION  121 

=>  Gurbanov.M.A.  (1291)  MODELLING  OF  GAS  PHASE  REACTIONS  IN  POLLUTED  AIR, 
INITIATED  BY  IONIZING  IRRADIATION.  1 22 

=>  Laktyushkin  G.V.,  Privalov  V.E.,  Shemanin  V.G.  ( 1226)  AEROSOL  CEMENT  PARTICLES  NUMBER 
CONCENTRATION  LIDAR  STUDIES  126 

=>  Bezrukova  A.G.  ( 1056)  MULTIPARAMETRIC  OPTICAL  STUDY  OF  BIOLOGICAL  &  OTHERS 
DISPERSE  SYSTEMS  127 

=>  Choi  J-H,  Seo  Y-G,  Jeong  H-I  ,  Chung  J-H  (1435)  THE  PULSE  CLEANING  BEHABIOURS  OF 
GROUP  CANDLE  FILTER  IN  A  HOT  BENCH  UNIT  1 26 

=>  Shevchenko  V.P.,  Lisitzin  A.P.,  Stein  R.,  Vinogradova  A.A.,  Smirnov  V.V.,  Lukashin  V.N.  (1360) 
COMPOSITION  OF  AEROSOLS  IN  THE  MARINE  BOUNDARY  LAYER  IN  THE  RUSSIAN 
ARCTIC  129 

=>  Feigelson  E.M.,  Gorchakova  I.A.,  Shilovtseva  O.A.  ( 1385)  THE  INFLUENCE  OF  AEROSOL  ON  THE 
FLUXES  OF  SOLAR  RADIATION  IN  ATMOSPHERE,  CLIOUDS  AND  ON  THE  EARTH 
SURFACE  ISO 

=>  Nekrasov  V.V.,  Gasanov  D.R.,  Portyan  A.T.,  Ryjakova  N.V.,  Sunn  N.M.  (1412)  PORTABLE 
CORRELATED  OPTICAL  DETECTOR  FOR  EXPRESS  REMOTE  ANALYSIS  OF  POLLUTING 
SUBSTANCES  IN  ATMOSPHERE  133 

=>  Beschastnov  S.P.,  Naidenov  A.V.  (1281)  ON  A  CONTRIBUTION  OF  WIND  SHEARS  INTO 
HORIZONTAL  DISPERSION  OF  POLLUTION  PLUME  FROM  A  CONTINUOS  POINT  SOURCE 

134 

=>  Kutenev  V.F.,  Zvonov  V.A.,  Kornilov  G.S.  (1359)  PROBLEMS  OF  THE  DISEL  PARTICULATES 
ASSESSMENT  AND  REDUCTION  135 

=>  Charty  P.V.,  Shemanin  V.G.  (1225)  SOLID  PARTICLES  CONCENTRATION  OPTICAL 
MEASURERING  INSTRUMENTS  ON  THE  BASIS  OF  INTEGRATES  LIGHT  SCATTERING 
METHOD  APPLICATION  FEATURES  1 80 

=>  Khelkovskiy-Sergeev  N.  ( 1267)  BERILLIUM  AEROSOL:  HIGH  DANGER  YET  POSSIBLE 
PREVENTION  OF  HARMFUL  EFFECTS  137 

^  Sedoyi  V.S.,  Valevich  V.V.,  Chemezova  L.I.  ( 1209)  PRODUCTION  OF  SUBMICRON  AEROSOLS  BY 
THE  EXPIRING  WIRE  METHOD  138 


Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


Contents  (continued) 


IX 


=>  Losovik  Yu.E.,  Popov  A.M.  ( 1265)  FORMATION  OF  FULLERENES  AND  THEIR  ISOMERS  141 

=>  Beresnev  S.A.,  Starinov  S.A.  (1319)  AEROSOLS  ELECTRODYNAMICS  PARAMETERS 
INVESTIGATION:  IMPORTANCE  FOR  A  NUMBER  PHENOMENON  142 

^  Garger  E.K.,  Tschiersch  J.  (1037)  SIZE  DISTRIBUTION  OF  RADIOACTIVE  PARTICLES 
RESUSPENDED  IN  THE  CHERNOBYL  AREA  144 

=>  Koromyslov  V.A.,  Shiryaeva  S.O.  (1013)  INSTABILITY  OF  A  CHARGED  DROP  FREELY  FALLING 
IN  THE  ATMOSPHERE  144 

=>  Liu  C.-M.  ( 1062)  A  PROGRAM  TO  STUDY  THE  EFFECT  OF  AEROSOLS  ON  ATTENUATING 
THE  SOLAR  RADIATION  IN  TAIWAN  (1994)  146 

=>  Nevzorov  A.N.  ( 1264)  PHASE  EVOLUTION  OF  ATMOSPHERIC  CLOUDS:  NEW  CONCEPTIONS 
BASED  ON  EXPERIMENTAL  DATA  147 

=>  Gertsenshtein  S.Ya.,  Lyakhov  A.G.,  Nekrasov  I.V.  (1065)  ON  SPRAYING  OF  ELECTRIFIED 
CAPILLARY  JETS  149 

=>  Chernyak  V.G.,  Beresnev  S. A.,  Starikov  S.A.  (1315)  KINETIC  THEORY  OF  DIFFUSIOPHORESIS  OF 
AEROSOL  PARTICLES  IN  A  BINARY  GAS  MIXTURE  150 

=>  Beresnev  S.A.,  Pasechnik  A.S.  (1317)  DIFFUSIOPHORESIS  OF  AEROSOL  PARTICLES  AT 
ARBITRARY  KNUDSEN  151 

=>  Dyominov  LG.,  Zadorozhny  A.M.,  Elansky  N.F.  (1448)  GLOBAL  CHANGES  OF  COMPOSITION 
AND  TEMPERATURE  OF  THE  ATMOSPHERE  CAUSED  BY  SULFUR  DIOXIDE  DISCHARGES 
INTO  ENVIRONMENT  152 

=>  Balakhanov  M.V.,  Bolshakov  V.A.,  Kudrjashov  V.V.,  Petrov  A.A.,  Sevastjanov  V.D.,  Solnykov  V.V.  ( 1377) 
DEVELOPMENT  AND  METROLOGICAL  QUALIFICATION  OF  THE  RADIOACTIVE  ISOTOPE  DUST- 
METER  IKAR.  154 

=>  Balakhanov  M.  V.,  Gritzenko  A.  P.,  Kocherga  V.  G.,  Trotzenko  N.P.  (1376)  EQUIPMENT  FOR 
MEASUREMENTS  AND  TESTING  OF  AIR  CONTAMINATION  AND  CERTIFICATION  OF 
CLEAN  ROOMS  156 

=>  Ivanov-Omskii  V.I.,  Kuznetsova  E.K.,  Yastrebov  S.G.  ,  Dyuzhev  G.A.  ( 1452)  IR-ACTIVE  MODES  OF 
FULLERENE  GROWN  ON  SILVER  156 

=>  Ivanov-Omskii  V.I,  Yastrebov  S.G.  (1453)  DIAMOND  NANOCLUSTERS  NUCLEATION  IN 
AMORPHOUS  CARBON  MEDIA  159 

=>  Agaltsov  A.M.,  Bordeniouk  A.N.,  Gorelik.  V.S.  (1454)  THE  ULTRAVIOLET  RADIATION  OF 
BACTERIA  UNDER  PULSE  LASER  INFLUENCE  160 

=>  Katkov  V.  ( 1483)  MODELING  OF  ATMOSPHERIC  TRANSPORT  OF  AEROSOL  161 

=>  Schukin  S.I.,  Grigoriev  A.I.,  Belonojko  D.F.  ( 1 0 1 2)  ON  A  STABILITY  OF  CAPILLARY  OSCILATIONS  OF 
HEAVILY  CHARGED  ELLIPSOIDAL  DROP  162 

=>  Kostiuk  V.V.,  Lepeshinsky  I.A.,  Ivanov  O.K.,  Zuev  Yu.V.,  Reshetnikov  V.A.,  Voronettsky  A.V.,  Tsipenko 
A.V.  ( 1030)  SOME  RESULTS  OF  THE  INVESTIGATION  OF  TWO-PHASE  JETS.  168 

=>  Russell  P.  B.,  Livingston  J.  M.,  Schmid  B.,  Hignett  P.,  Durkee  P.A.  ,  Hobbs  P.  V.  ,  Gasso  S.  ,  Hegg  D.  , 
Stowe  L.  L.,  Bates  T.  S.  ,  Quinn  P.K.  ,  Hamffl  P.  ( 1404)  URBAN-MARINE  AND  MINERAL-DUST 
AEROSOL  PROPERTIES,  RADIATIVE  EFFECTS  AND  CLOSURE  STUDIES  OVER  THE 
ATLANTIC  OCEAN:  AN  OVERVIEW  AND  SELECTED  RESULTS  FROM  TARFOX  AND  ACE-2 

165 

=>  Zvereva  N.S.  ( 1328)  DUST  GENERATOR  QUARTZ  166 

=>  Milani  P.,  Piseri  P.,  Barborini  E.,  Bottani  C.E.,  Ferrari  A.,  Bassi  A.Li.  ( 1024)  SYNTHESIS  OF 
NANOSTRUCTURED  MATERIALS  FROM  AGGREGATES  PRODUCED  BY  A  PULSED  ARC  GAS 
AGGREGATION  CLUSTER  SOURCE  167 


Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


X 


Contents  (continued) 


=>  Belov  N.N.,  Siraanchev  S.K.,  Tokarevskikh  A.V.  (1032)  FUNCTION  OF  DISTRIBUTION  OF 
FULLERENE  SOOT  PARTICLES.  166 

=>■  Li  Z. ,  Kou  L.  ( 1058)  DIRECT  RADIATIVE  FORCING  AT  THE  SURFACE  BY  SMOKE  AEROSOLS 
DETERMINED  FROM  SATELLITE  AND  SURFACE  MEASUREMENTS  166 
=>  Chung  J.D. ,  Choi  J.H.,  Kanaoka  C.  ( 1202)  EXPERIMENTAL  RESULTS  OF  HIGH  TEMPERATURE 
FILTRATION  AND  DUST  CAKE  ANALYSIS  BY  CERAMIC  CANDLE  FILTER  1 70 
=*  MeKhov  I.V.,  Vedernikov  A.A.,  Simonov  E.F.,  Berdonosov  S.S.,  Bozhevolnov  V.E.  (1242)  CHEMOJET 
MOTION  OF  SOLID  PARTICLES  IN  AEROSOLS  171 

=>  Vozszennikov  O.I. ,  Zhukov  G.P.,  Svirkunov  P.N.  ( 1271)  AN  EFFECT  OF  SOURCE  TERM  IMPURITY 
CLOUD  CENTER  RANDOM  WALKS  ON  IMPURITY  CONCENTRATION  FLUCTUATIONS  178 
=>  NasibuBn  A.G.,  Shandakov  S.D.,  Anisimov  M.P.,  Timoshma  L.V.  (1289)  DETERMINATION  OF 
SURFACE  ENERGY  OF  CRITICAL  EMBRYOS  175 
— >  Ankudinov  V.  B.  ,  Klyonov  M.  G.  ,  Maruhin  U.  A.  ,  Ogorodnikov  V.  P.  (1374)  EXPERIMENTAL 
INVESTIGATION  OF  HEAT  TRANSFER  IN  REGULAR  FLOW  OF  MONODISPERSE  DROPS. 
176 

=>  Barthelnie  R.J. ,  Pryor  S.C.  ( 1384)  DMS  OXIDATION  IN  A  NON-REMOTE  LOCATION  177 
=>  Maricic  A.,  Radic  S.,  Ristic  M.M.  ( 1397)  KINETICS  OF  FREE  VOLUME  CHANGES  OF  THE 
FE89.8NI1.5SI5.2B3C0.5  AMORPHOUS  ALLOY  179 
=>  Altman  IS.,  Shoshin  Yu.L.  ( 1398)  EXPERIMENTAL  STUDY  OF  ULTRA-FINE  MGO  PARTICLES 
DURING  THEIR  CONDENSATION  GROWTH  NEAR  THE  BURNING  MAGNESIUM  PARTICLE. 
l6l 

=>  Voroheychikov  E.V.,  Granstrem  K.O.,  Ivanov  V.P.,  Kurtzer  G.M.  (1419)  METHODOLOGICAL 
ASPECTS  OF  ESTIMATING  THE  MICROBIAL  AEROSOL  PARAMETERS  INDOORS  l6l 
=>  Glushchenko  N.N.,  Bogoslovskaya  O.A.,  Olkhovskaya  I.P.  ( 1470)  CORRELATION  OF  E.COLI  LIPID 
PARAMETERS  WITH  CELL  SURVIVAL  IN  AEROSOL.  168 
=>  Glushchenko  N.N.,  Bogoslovskaya  O.A.,  Olkhovskaya  I.P.  ( 1471)  ENVIRONMENTAL  DAMAGE  OF 
FLY  ASH  FROM  THERMOELECTRIC  POWER  STATIONS  FOR  THE  LIVING  ORGANISMS  - 
MODELLING  WITH  ULTRADISPERSED  METAL  POWDERS.  164 
=>  Nikitin  P.V.  { 1474)  THE  BASIS  OF  MECHANISM  FOR  SYNTHESIS  THE  PROTECTIVE  COATS 
DEPOSITED  WITH  LOW-TEMPERATURE  SUPERSONIC  SUPERSONIC  HETEROGENEOUS 
FLOW  1 65 

=>  Nikitin  P.V.,  Andreev  N.  A.,  Prorokov  S.M.,  SmoKn  A.  G.  (1476)  LOW-TEMPERATURE  GAS 


Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


XI 


Alphabetical  List  of  Authors 

(Page  numberes  are  grouped  by  each  co-author) 


Ackerman  T.P.  99 
Ackermann  I.J.106 
Agaltsov  A.M.  160 
Altman  I.S.  103,104,181 
Alvarez  M.L.  54 
Andreev  N.A.  186 
Andreyev  E.  49 
Andronova  N.G. 15 
Anisimov  M.P.  88,89,175 
Ankudinov  V.B. 176 
Apostol  M.  31 
Arguchintsev  V.K.  38 
Arguchintseva  A.V.  38 
Aristova  E.N.  95 
Arkhangel f skii  I.V.  120 
Arking  A.  21 
Artuch  V.P.  123 
Artyukh  V.P.  10 
Avakyan  S.V.  46 

Baboukas  E.  108 
Bakirov  T.S.  45 
Balakhanov  M.V.  154,156 
Balkanski  Y.  102 
Barborini  E.  167 
Barthelnie  R.J.  177,178 
Bassi  A. Li.  167 
Bates  T.S.  97,165 
Belonojko  D.F.162 
Belov  N.N.  1,4,6,8,168 
Belova  N.G.  1,4, 6, 8 
Berdonosov  S.S.  171 
Beresnev  S.A.  142,150,151 
Bergametti  G.  102 
Bernutat  C.  77 
Beschastnov  S.P.  87,134 
Bettoli  M.G.  79 
Bezrukova  A.G.127 
Bhartia  P.K.  11,12 
Birenzvige  A.  16 
Bockmann  C.  77 
Bogoslovskaya  O.A.  183,184 
Bolshakov  V.A. 154 


Bonasoni  P.  79 
Bordeniouk  A.N.  160 
Bottani  C.E.  167 
Bozhevolnov  V.E.  171 
Burkov  A. I .  114 

Campbell  E.E.B.  87 
Canals  A.  54,56 
Castillo  J.L.  45 
Charles  N.Mace  C.N.  99 
Charlock  Th.P. 99 
Charty  P.V.  136 
Chazette  P.  102 
Chechik  O.S.  36 
Chemezova  L.I.138 
Chernyak  V.  78 
Chernyak  V.G.  150 
Choi  J.-H.  16,17,170 

Choi  J-H  128 
Chung  J.D.  170 
Chung  J.-H.  16,17 
Chung  J-H  128 
Cicardi  C.  114 
Claquin  T.  102 
Clothiaux  E.E.99 
Courdin  G.A.  25 

Despa  F.  29 
Dickerson  R.  65 
Doherty  R.W.  16 
Druzhinina  A.  I.  69 
Durkee  P.A.  97,165 
Dyominov  I.G.  152 
Dyuzhev  G.A.  158 

Elansky  N.F.  152 
Ellermann  T.  178 

Fadeev  V.V. 26 
Feigelson  E.M. 130 
Ferrari  A.  167 
Fioletov  V.  11 
Fischer  S.  77 
Fisenko  S.P.  98 


Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


XII 


Alphabetical  List  of  Authors  (continued) 


Florko  A.  V.  103 
Foster  K.  114 
Fursikov  P.V.  80 

Galkin  A.S. 1 
Galli  A.  114 
Ganeva  S.L.  10,123 
Garcia-Ybarra  P.L.  45 
Garger  E.K.  28,35,117,144 
Gasanov  D.R.  133 
Gasso  S.  97,165 
Geernaert  G.  13 
Geernaert  L.L.S.  178 
Generalov  V.M. 45 
Germogenova  T.A.  100 
Gertsenshtein  S.Ya.  149 
Gillette  D . A.  74 
Glushchenko  N.N.  183,184 
Goldin  V.Ya.  95 

Goldstein  N.  40 

Gorchakova  I. A.  130 
Gorelik.V.S.  160 
Graf  H-F.  62 
Grammatin  A. P.53 
Granberg  I.G.  74 
Granstrem  K. 0.181 
Grigor' ev  A. I . 162, 37 
Grinshpun  S.  60 

Gripost  S.B.  64 

Gritzenko  A. P.156 
Gromov  A.  87 
Guelle  W.  102 
Gurbanov.M. A.  122 

Hamill  P.  13,97,165 
Hass  H.106 
Hegg  D. 97, 165 
Herman  J.R.  11 
Hertel  I.V.  87 
Heusler  G.  87 
Hignett  P.  97,165 
Hill  S.C.  66 
Hobbs  P.V.  97,165 

Igoshin  V.I.  101 
Ilyin  V.V.  46 
Ivanov  O.K.  163 


Ivanov  V.P.  119,181 
Ivanov-Omskii  V.I  159 
Ivanov-Omskii  V.I.  158 
Jeong  H.-I.  17 

Jeong  H-I  128 
Jeong  H.  16 
Jigatch  A.N.  93 
Jordovic  B.  58 
Jovanovic  Z.  41 

Kadygrib  A.M.  117 
Kameshkov  G.B.53 
Kanaoka  C.  170 
Kanatenko  M. A. 50 
Kashparov  V.A. 117 
Kashpur  V.  35 
Kashpur  V.A.  117 
Katkov  V. 161,161 
Kato  S. 99 
Katz  J.D.  63 
Kazbanov  W.  65 
Kerr  J. 11 

Khelkovskiy-Sergeev  N.  137 

Khodhzer  T.  59 

Kirchner  I.  62 

Kiselev  O.M.  61 

Kiseleva  M.  65 

Kiwi  J. 113 

Klett  J.D.  62 

Klitenik  O.  78 

Klyonov  M.G.  176 

Koc  T.  130 

Kocherga  V.G.  156 

Kogan  V.  109 

Kondragunta  S.65 

Kononenko  V.L.36 

Konovalov  N.V. 100 

Kornilov  G.S.  135 

Koromyslov  V.A.  144 

Kostiuk  V.V.  163 

Kou  L.  168 

Krasnikov  Y.G.121 

Krawez  N.  87 

Krestinin  A. V. 80,81 

Krivenko  I.V.  145 


Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


Alphabetical  List  of  Authors  (continued) 


XII 


Krotkov  N . A.  11,12 
Krueger  A.J.  12 
Kucherov  A.N.  33 
Kudriavtcev  I. A.  23,26 
Kudrjashov  V.V.  154 
Kurtzer  G.M.  181 
Kuskov  M.L  93 
Kutenev  V.F.  135 
Kuznetsova  E.K.  158 

Laktyushkin  G.V.  126 
Lavrov  V.V.  120 
Lepeshinsky  I. A.  163 
Letfullin  R.R.101 
Levchuk  S.E.  117 
Leypunsky  1.0.93 
Li  Z.  96,168 
Lisitzin  A.P.  129 
Liu  C.-M.  146 
Livingston  J.M.  97,165 
Lobanova  G.I.  64,64,66 
Logvinov  L.M.  22,25 
Long  C.L.  99 
Lorber  K.E.  14 
Losovik  Yu.E.  141 
Lozovik  Yu.E.  75 
Lukashin  V.N.  129 
Lundin  S.M.  117 
Lustberg  E.A.  53 
Lyakhov  A. G.  149 
Lysak  L.V.  91 


Mikhailov  O.M.48,50 
Milani  P.  167 
Milazzo  M.  114 
Milosevic  O.  94,95 
Milutinovic-Nikolic  A.  41 
Mirsoeva  L.A.  64,64,66 
Mirzoeva  L.A.  53 
Mitrovic  N.  58 
Mora  J.54,56 
Moravsky  A.P.  80 
Morosov  S.Yu.  8 
Morozko  E.A.  114 
Mustafaev  I.  118 
Sevastjanov  V.D.  154 
Shandakov  S.D.175 
Shemanin  V.G.  126,136 
Shevchenko  V.P.  71,129 
Shilkov  A. V.  112 
Shilkova  S.V.  112 
Shilovtseva  O.A.  130 
Shinohara  H.  21 
Shiryaeva  S. 0.144 
Shoshin  Yu.L.  104,105,181 
Sidorenko  N.N.91 
Sidorova  T.I.  37 
Siebenhofer  M. 14 
Simanchev  S.K.168 
Simeunovic  R.  58 
Simonov  E.F.  171 
Skokan  E.V.  120 
Skorokhod  V.V. 121 


Makarov  A.S.  119 


Slanina  Z.  30 


Makovtsov  G.A. 53 
Malygin  N . A.  25 

Mammadova  I.  118 

Mancie  L.  94,95 
Maricic  A.  179 
Marinkovic  B.  95 
Marticorena  B. 102 
Maruhin  U.A.  176 

Mat sumo to  T.  30 

Medvedev  A. A.  45 
Melihov  I.V.  171 
Melikhov  K.G.  101 
Mihalopoulos  N.  108 


Smagin  W.A.  25 
Smirnov  V.V.  71,72,129 
Smirnov  B.B.  74 
Smirnova  M.A.  145 
Smolin  A.G.  186 
Solnykov  V.V.  154 
Sreckovic  T.  95 
Starchenko  A.N.  46 
Starikov  S.A.  150 
Starinov  S.A.  142 
Stein  R.  129 
Stenchikov  G.  62,65 
Stenchikov  G.L.  15 


Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


XIV 


Alphabetical  List  of  Authors  (continued) 


Stowe  L.L.  97,165 
Strawa  A.W.  Ill 
Surin  N.M.  107,133 
Sutherland  R. A.  62 
Svirkunov  P.N. 173 

Talerko  N.N..  117 
Talijan  N.  41 
Tcharuhchev  A.V.  46 
Terentiev  V.E. 39 
Tesner  P.A.  80 
Timoshina  L. V. 88, 89, 175 
Todolh  J.L.  54,56 
Tokarevskikh  A.V.  168 
Toporkov  V.S.  45 
Tositti  L.  79 
Trotzenko  N. P.156 
Tschiersch  J.  22,35,144 
Tsipenko  A.V.  27,163 
Tubertini  O.  79 
Tychinsky  V.P.6 

Ugarova  N.N.  4 
Uvarova  L.A.  145 

Valevich  V.V.  63,138 
Varushchenko  R.M.  69 
Vasilyeva  K.I.114 
Vedernikov  A. A.  171 
Verzhbitskaya  T.M.  93 
Veselov  D.P.  64,66 


Vinogradova  A. A.  129 
Vorobeychikov  E.V.  181 
Voronettsky  A.V.  163 
Voronin  N.A.  46 
Voszhennikov  O.I.  114 
Vovchuk  J.I.  103 
Vozszennikov  O.I.  83,173 

Wagenpfeil  F.  22 
Wick  C. 10 

Yang  F.  15 
Yastrebov  S.G. 158,159 
Yevsikova  L.G.51 
Yoschenko  V.I.117 

Zadorozhnii  V.  60 
Zadorozhny  A.M.  152 
Zaripov  Sh.Kh.61 
Zaromb  S.  16 
Zhou  X. 30 
Zhukov  G.P.  85,173 
Zielinski  A.  109 
Zielinski  T.  109 
Zigangareeva  L.M.  61 
Zolotko  A.N.  103 
Zuev  Yu.V.  163 
Zvereva  N.S.  166 

Zvonov  V.A.  135  *  ""  ^ 


Keywords  index 

(Page  nnmberes  are  grrouped  by  common  keywords) 
AEROSOL  &  FOREST  96,  117 
AEROSOL  ACOUSTICS  60 
AEROSOL  AND  HEALTH  13,  40,  130 
AEROSOL  AND  OCEAN  71,  97,  108,  109,  129,  165 
AEROSOL  CHARACTERISATION  23,  24,  25,  26,  46,  48, 
54,  64,  64,  66,  72,  133,  136,  154,  156 
AEROSOL  IN  STRATOSPHERE  111 
AEROSOL  MICROPHYSICS  6 
AEROSOL  OPTICS  65,  100 


AEROSOL  TECHNOLOGIES  185 


50, 


51, 


AIR  38 

Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


XV 


I 


ASPIRATION  OF  THE  AEROSOLS  61 
ATMOSPHERIC  AEROSOLS  13,  59 

ATMOSPHERIC  AEROSOLS  AND  CLIMATOLOGICAL  PROBLEMS.  15,  99,  102, 
106,  152 

BACTERIA  &  VIRUSES  1,  4,  8,  10,  10,  16,  45,  91,  121,  123,  127, 

160,  181,  183 
CLOUDS  147 
DEPOSITION  186 

DISPERSION  OF  POLLUTION  IN  AIR  38,  83,  85,  87,  114,  134,  144, 

161,  173 

ELECTRICAL  CHARGED  AEROSOL  PARTICLES  37,  144,  162 
ELECTRODYNAMICAL  PROPERTIES  OF  THE  AEROSOLS  142 
ENVIRONMENT  49,  135 

EVAPORATION  OF  PARTICLES  BY  LASER  RADIATION  78 
FILTERS 170 

FILTRATION  OF  THE  AEROSOLS  14,  16,  17,  128,  178 

FULLERENE  2 1 ,  29,  30,  31,  75,  80,  81,  87,  113,  114,  120,  141, 

158,  159,  167,  168 

GENERATION  OF  THE  AEROSOL  FLOWS  28,  149,  166 
HEAT-  &  MASS  TRANSFER  IN  DISPERSE  SYSTEMS  176 
LATEX  36 
LIDARS  77,  126 

LONG  DISTANCE  DISPERSION  OF  AEROSOLS  74 

METALLIC  PARTICLES  63,  138 

MONITORING  OF  THE  ENVIRONMENT  177 

MOVING  OF  AEROSOL  PARTICLES  45,  150,  151,  171 

NUCLEATION  OF  AEROSOLS  56,  88,  89,  98,  175 

OPTICAL  PROPERTIES  OF  THE  AEROSOLS  21,  22,  33,  36,  39,  62, 

65,  66,  101,  119,  145,  146,  168 
PHOTOCHEMICAL  REACTION  118 

POWDERS  41,  58,  93,  94,  95,  103,  104,  104,  105,  121,  179,  181, 
184 

RADIATION  BALANCE  OF  THE  ATMOSPHERE  62,  82,  95,  112,  130 

RADIOACTIVE  AEROSOLS  22,  79,  107,  109,  122,  137 

SPACE  INVESTIGATIONS  11 

SPRAY  OF  THE  LIQUIDS  69 

TURBULENCE  35 

TWO-PHASE  FLOWS  27,  163 


VOLCANIC  AEROSOLS 


Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


XVI 

3f <AS-4  S<PQ<JISO<11 

yrfam  §f>msor  of  Symposium  -I ,2,3 >d... 


address:  Belov  N.N.  45-269  Leningrad,  prosp.,  Moscow  125167  Russia  tel+fax  :+7-095-1474361 

Scientific  investigation  in  aerosol  field. 

Aerosol  generators. 

PC  modeling  of  the  aerosol  dispersion  in  turbulence  atmosphere  for 
complicated  landscape. 

Publishing  of  AEROSOLS  (journal). 
lAS-meeting  organisation. 

ATECH  INVITES  YOU  t 


&dtS-4  S<PG<JISO<11 

DEPARTMENT  OF  THE  ARMY 
UNITED  STATES  ARMY  MATERIEL  COMMAND 
UNITED  STATES  ARMY  RESEARCH,  DEVELOPMENT  TEL  0171-514908 
and  STANDARTIZATION  GROUP  (UK)  0171-514-4934 
"EDISON  HOUSE"  223  OLD  MARYLEBONE  ROAD 
London  NW1  5th,  England 


FAX  0171-514902,  0171-5143125 

Environmental  Sciences  Branch 

JdS-  Y  meeting  sufifiorted  bq  the  Curofiean  Research  Office  of  the  US  dung 
under  contract  No.  68 17  f-98-Ut-5377 


ZdtS-4  S<PQ<JISO<U 

Suro/tean  Headquarters 

TSI GmbH,  Zieglerstr.  1,  D-52076  Aachen,  Germany 

TSI  IS  Your  PARTNER  in  Jlenosol  Science 

Phone:  +49-241/5203030  Fax:  5230349  Web  site:  http:/ /www.tsi.com 


AEROSOLS  1998  volume  4a  No.  11 


Page  No  1 


1174. 

MICRODROPLET  METHOD  FOR  DIAGNOSTICS  OF  BIOLOGICAL  ACTIVE 
SUBSTANCES  IN  AEROSOL  SAMPLE 

Belov  N.N. 1 ,  Belova  N.G. 1 ,  Galkin  A.S.2 

1  -  denosol  Technology  Ctd, 

Phone/Fax:  7-(095}-1474361,  EMail:  belov@tehno.mmtel.msk.su 

2  Moscow  State  University,  Biological  Taculty,  Biochemistry  2>efiartment, 

Phone:  7- { 095 ) -9391376 

Concentration  of  biological  active  substances  in  aerosol  samples  is  low  and  sample  itself  is 
very  complex.  Two  particles  from  the  same  sample  can  have  completely  different  properties, 
structure  and  history.  The  investigation  of  such  a  complex  mixture  is  non  trivial  task. 

Let’s  imagine  that  sample  contain  few  small  (about  I  micrometer)  particles  with  biological 
active  substances,  for  example,  proteins.  All  other  components  of  collected  sample  and 
instrument  surfaces  are  source  of  noise.  It  would  be  great  to  establish  some  kind  of  preliminary 
selection  for  the  next  step  of  analysis.  Such  methods  were  developed  for  chemical  analysis  of 
aerosol  particles.  Usually,  particle  is  evaporated  and  then  analyzed  on  mass-spectrograph  [1]. 

There  are  instruments  that  can  measure  fluorescence  of  single  particles  during  sampling 
process.  However  particle  velocity  is  too  high  for  detailed  (for  example  biochemical)  analysis. 

In  present  work  it  is  suggested  to  use  virtual  impactor  with  transparent  bottom  and  special 
optics  for  diagnostics  biological  substances  in  aerosol  sample.  As  shown,  there  is  an 
opportunity  to  use  single  particle  precise  mechanism  for  sensitive  and  rapid  bioaerosol  analysis 
of  single  particles.  Some  of  used  methods  were  developed  for  microelectronics  [2-3]. 

There  are  elements  of  Virtual  impactor  architecture  that  useful  for  installation  of  an 
additional  optic  devices.  Source  of  ultraviolet  radiation  can  be  positioned  in  the  horizontal  air- 
output  slot  of  the  impactor.  So  there  is  an  opportunity  of  detection  of  fluorescent  signal  from 
biological  particle.  To  determine  location  of  the  fluorescent  particle  position-sensitive  photo 
pipe  can  be  used.  All  this  data  gives  complete  information  about  location  of  impactor  bottom 
particles  (at  least  the  big  ones)  and  their  quantity. 

Fig.l.  Virtual  impactor  with  simple  optics  installed  enabled  to  determine  the  moment  and 
position  at  what  biological  substance  appears. 

The  another  way  to  monitor  biological  particles  is  to  use  fluorescent  microscope.  Such 
microscope  with  great  sharpness  length  and  low  resolution. 

Impactor  bottom  (3)  is  quartz  window.  Light  divider  (5)  leads  UV  light  of  lamp  (4)  on 
particles  at  bottom  and  flying  ones  (2). 

Position-sensitive  indicator  (6),  can  be  video  camera  or  Position  Charged  Links  matrix.  It 
measures  number  of  fluorescent  particles  in  impactor.  Such  data  is  important  to  monitor 
dynamics  of  biologic  debris  concentration  in  air.  However  for  complete  information  about 
bioaerosol  an  additional  analysis  have  to  be  performed  on  the  sediment. 

According  to  the  experiments  [4]  bacteria  get  into  the  sampler  rarely.  It  is  necessary  to 
pump  tens  and  hundreds  of  liters  of  air  to  capture  a  single  particles.  When  quantity  of  captured 
particles  is  big  enough  air  flow  is  redirected  to  another  virtual  impactor.  This  enables  to 
continue  collecting  the  sample  for  more  detailed  biochemical  analysis. 

Transparent  bottom  of  virtual  impactor  provides  optical  measurement  of  colour  changes 
after  analytical  biochemical  reactions.  Single  particle  technology  with  precise  placing  of  each 
droplet  used  for  input  of  biochemical  reagents  on  surface  of  each  bioaerosol  particle.  The 
Precise  single  particle  technology  uses  for 
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Fig.2. 


Our  investigation  devoted  to  application  of  common  analytical  biochemical  reactions  [5-9] 
with  single  particle  technology  for  investigations  of  bioaerosols.  The  offered  methods  have 
general  character  and  are  used  by  the  scientists  for  realisation  of  the  quantitative  analysis  at 
determination  of  the  contents  of  biologic  active  substances,  such  as  proteins,  nucleic  acid  (NA), 
carbohydrate. 

The  physical -chemical  properties  of  proteins  are  determined  qualitative  and  quantitative 
structures  of  amino  acid  included.  Methods  of  quantitative  determination  of  NA  are  based  on 
determination  of  the  contents  of  making  their  components:  of  the  nitrogen  basis,  leptos  and 
phosphorus  NA. 

The  Mainbaum  method  of  determination  of  the  RNA  with  orcine  contents  is  based  on 
reaction  of  orcine  with  ribose,  from  RNA.  As  a  result  RNA  hydrolyse  in  presence  of  HC1  acid, 
furfurole  derivative  will  be  formed.  It.  gives  a  product  of  green  colour  at  heating  with  orcine. 
The  reaction  is  not  high  specifics  -  painted  products  will  form  deoxyriboses,  polysaccharides 
and  some  other  chemicals.  However  sensitivity  of  the  reaction  of  orcine  with  rebose  is  high  [7]. 

Derivatives  of  hydrocarbon  (furfurole  type),  formed  at  heating  with  concentrated  H2SO4 
and  artron,  give  colour  chemicals.  The  developed  colouring  is  proportional  to  quantity  of  taken 
glucose  [8]. 

Proteins  of  microscopic  particle  from  aerosol  sample  may  be  coloured  by  single  droplet  (50 
mkm)  of  Fomins  reagent  with  bi-ureton  reagent  for  detection  of  the  peptide  links.  This  reaction 
proceeds  coloured  products  of  aromatic  NA.  This  products  may  be  detect  by  microscopy  easy. 
For  more  thin  determination  of  protein  concentration  in  a  preparation  it  is  possible  to  use 
coomassie  brilliant  blue.  The  method  is  based  on  linkage  with  proteins  of  one  of  acid  colour  - 
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coomassie  brilliant  blue.  At  linkage  with  proteins,  the  absorption  spectrum  of  colour  is  varies. 

These  investigations  of  selected  micro  pieces  of  aerosols  sample  provides  important 
information  about  biological  active  components  of  bioaerosol  sample. 

Present  investigation  uses  laser  technology  for  take-off  single  particle  from  sampler  surface 
[2-3]  for  additional  analysis.  Particles  selected  from  air  places  with  random  order  on 
transparent  surface  of  aerosol  sampler.  Some  of  them  may  be  microorganisms.  These  particles 
must  be  investigated  more  careful.  Such  distribution  is  received  at  fall  of  particles  on  the 
bottom  of  virtual  impactor. 

Figure  2  presents  the  scheme  of  removing  of  single  particle  from  sampler  surface  by  laser 
beam  of  sharp  focusing  (indicated  by  arrow)  [2],  [3]. 

In  this  scheme  the  particles  fly  away  from  a  plate  owing  to  evaporation  of  thin  sorbing 
layer  on  a  surface  of  a  glass.  Intensive  laser  radiation  forms  local  gas  explosion  that  pushes  a 
particle  from  a  glass  surface.  The  evaporation  of  a  sorbing  liquid  requires  an  appreciable 
intensity  of  radiation.  The  process  can  be  initiated  by  cowering  the  plate  with  a  thin  film  which 
has  high  absorption  on  a  wave  length  of  used  laser. 

This  thin  film  evaporation  provides  taking  off  microorganisms  from  sampler  surface 
without  damage  of  their  membrane. 

Investigations  of  optical  fields  inside  of  bacteria  shows  that  their  membrane  may  be  opened 
without  stressing  it’s  main  organs.  This  effect  can  be  reached  by  focusing  the  laser  beam  inside 
of  bacterium.  For  this  operation  Nd  or  ruby  compact  laser  may  be  used.  Chosen  particle  can  be 
measured  alone  after  it  was  took  off  the  plate  and  passed  into  the  laser  beam  area  for  analysis. 
This  technology  leads  to  increasing  of  sensitivity  of  bioaeosol  investigations. 

Authors  appreciate  Aerosol  Technology  Ltd  firm  for  financial  support  of  researches. 
This  material  is  based  upon  work  partially  supported  by  the  European  Research  Office 
of  the  US  Army  under  Contract  No.  68171-97-M-5652 
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Bioaerosol  sampler  has  two  conflicting  demands.  From  one  side  biosampler  needs  in  great 
air  volume  of  sample  with  great  efficiency  of  separation  of  aerosol  particles  from  measured  air. 
From  another  side  all  selected  particles  needs  in  great  care.  This  demand  carried  out  from 
method  of  measurement  of  bacteria  in  sample  by  counting  of  colonies  that  grew  from  bacteria 
on  nutrient  media  after  incubation  time.  It  is  a  problem  to  prevent  bacterial  flora  from  death 
during  collecting  aerosol  sample. 

From  the  one  side,  sampler  should  provide  collecting  enough  aerosol  particles  to  contain 
no  less  than  3-10  bacteria.  Bacteria  concentration  in  air  is  about  one  in  tens  or  even  hundreds 
of  liters  [1].  Accordingly,  sample  should  contain  particles  collected  out  of  few  hundreds  of  liters 
of  air.  Moreover  sample  have  to  be  collected  each  1-2  hours.  This  leads  to  implementation  of 
high  efficient  air  filtration  when  throughput  is  about  ten  liters  per  minute.  Debris  particles  that 
collected  from  a  huge  volume  of  air  should  be  transferred  into  a  much  more  less  volume  of 
sorption  liquid  or  be  immediately  placed  into  the  nutrient  medium. 

There  are  methods  of  detection  of  bacteria  in  aerosol  sample,  based  upon  calculation  of 
colonies,  produced  by  bacteria.  This  is  the  reason  why  sample  for  such  methods  should  be  made 
very  gentle  from  aerosol  sample  volume.  There  should  not  be  any  collisions  of  bacteria  with  dry 
surface.  Nearly  all  ways  of  increasing  filtration  efficiency  -  charging  particles,  collision  of 
particle  on  a  high  velocity  with  an  obstacle,  acoustic  or  ultraviolet  fields  -  lead  to  the  death  of 
bacteria  or  make  bacteria  unable  to  multiplicate. 


From  the  other  side  when  sample  is  ready  it  takes  colony  a  lot  of  time  to  grow  enough  to 
become  detectable.  So  information  about  dangerous  concentration  of  bioaesorol  comes  late 
enough  to  become  not  the  in-time  warning  but  the  explanation  of  happened  disaster. 

In  this  study  it  is  suggested  to  use  bioluminescence  for  detection  of  vital  cells. 


Bioluminescence  is  the  light  emission  upon  oxidation  of  the  organic  substance,  luciferin, 
catalyzed  by  enzyme,  luciferase.  For  firefly  luciferase-luciferin  system,  a  necessary  and 
compulsory  component  of  the  reaction  is  adenosine-5'-triphosphate  (ATP).  It  is  only  at  the 
presence  of  ATP  that  the  yellow-green  light  is  appeared  in  this  system.  Bioluminescence 
intensity  is  directly  proportional  to  ATP  concentration.  Owing  to  a  high  quantum  yield  of 
bioluminescence  in  firefly  luciferase-luciferin  reaction,  fairly  simple  instruments  can  be  used  to 
detect  so  small  ATP  quantities  as  femtomoles  by  bioluminescence.  Bioluminescent  ATP  assay  is 
the  most  specific,  sensitive,  rapid  and  convenient  method  to  detect  ATP  micro  quantities. 

ATP  is  present  in  all  living  cells  -  plants  and  animals,  microorganisms  and  man.  When  the  cell 
dead,  the  intracellular  ATP  disappears  very  rapidly  (during  minutes)  under  the  action  of 
specific  biocatalysts,  ATP-ases.  The  synthesis  of  new  ATP  portions  is  stopped  much  more 
quickly.  Bioluminescent  ATPmetry  is  a  rapid,  simple  and  highly  sensitive  method  for  detection 
of  living  matter.  ATP  amount  is  directly  proportional  to  the  number  of  cells  in  the  sample.  The 
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sensitivity  of  detection  is  less  than  a  thousand  cells  per  ml  of  the  sample.  Analysis  takes  only 
several  minutes. 

During  the  last  years  ATPmetry  has  become  a  basis  for  so  termed  "rapid  microbiology". 
Compared  to  conventional  microbiological  tests,  the  "rapid  microbiology"  method  decreases 
ten-folds  the  analysis  time,  gives  quantitative  parameters,  markedly  simplifies  the  analysis 
procedure  and  makes  automation  feasible.  Basic  field  of  "rapid  microbiology"  applications  is 
detection  and  control  of  microbial  contamination  in  biological  samples,  food  products, 
environment  (air,  water,  etc.).  Special  methods  are  used  to  destroy  all  cells  except  bacterial  ones 
and  eliminate  the  nonbacterial  ATP  from  the  sample  to  be  analysed.  At  the  same  time  bacterial 
cells  and  its  intracellular  ATP  are  not  changed.  So,  it  is  possible  to  detect  microbial 
contamination  even  in  the  sample  that  contains  both  bacterial  and  somatic  cells,  for  example, 
the  animal  or  human  cells. 


Flg.l. 


Best  results  for  measurement  of  alive  bacteria 
shows  virtual  impactor  with  transparent  bottom 
(3).  This  bottom  covered  by  thin  film  of  reagents 
for  opening  of  membrane  of  microorganisms  and 
for  activation  of  ATP-reaction.  Each  cell  gives 
series  of  visual  quantums.  Measurements  of 
bioluminescence  pulses  sequence  by  high  sencitivity 
photopipe  (4)  provides  real-time  information 
about  bacteria  concentration  in  air. 
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Concentration  measurement  and  identification  of  microorganisms,  collected  from 
monitored  air,  is  important  problem.  At  present  for  these  purposes  a  following  technique  is 
used.  Aerosol  particles  from  monitored  air  are  collected  and  placed  on  a  surface  of  nutrient 
medium.  Each  alive  bacterium  produces  colony  by  self  duplication.  Colony  border  is  nearly  a 
circle.  The  differences  of  refraction  parameters  of  biomass,  that  forms  colony,  enables 
determine  colony  position  and  their  quantity. 

The  opportunities  to  determine  a  bacterium  kind  are  rather  limited.  For  this  purpose 
the  test  sowing  on  various  nutrient  mediums  are  used. 

This  investigations  introduces  the  phase  microscopy  technology  for  the  diagnostics  of 
microorganisms  in  sample  of  bioaerosols.  This  method  provides  super  resolution  with  using  of 
optical  laser  radiation  with  small  intensity.  Phase  microscope  [1]  gives  the  distribution  of  a 
phase  in  the  interference  image  of  object.  It  enables  to  reach  the  resolution  up  to  tens 
nanometers,  which  is  characteristically  for  electronic  microscope.  At  the  same  time  Phase 
Microscope  does  not  distort  a  test  and  does  not  kill  microorganizms.  Moreover  investigations 
by  this  microscope  of  the  functioning'of  live  bioorganizms  can  be  used  for  identification  of  their 
class  and  type. 

Phase  microscope  gives  a  possibility  of  direct  determination  of  the  form  and  sizes  of 
viruses.  Phase  microscope  used  for  measurements  of  height  profile  of  viruses  Influenza  A.  This 
viruses  is  about  200  nm  in  diameter.  Results  of  measurements  selects  its  dense  nucleocapcid  and 
protein  membrane.  Phase  microscope  technology  provides  topogrammes  of  phase  image  of 
vaccine  of  pox-viruses,  Riccetsia  provazecii[l]. 

Phase  microscope  may  be  applied  for  investigation  of  virus  structure  (nuclea, 
metahondrii  and  analysis  of  cell-virsuses  interaction  [1].  This  technology  used  for  decoding  of 
the  structure  of  the  petide-lipide  membrane  with  thickness  50  and  80  nm  of  cell  of  Cjriolus 
fungus  [lj.  This  microscope  used  for  investigation  of  This  microscope  has  given  a  opportunity 
to  study  in  a  real  time  disease  of  a  cell  by  Influenza  A  virus  [1]. 

These  measurements  do  not  require  hard  influence  on  biological  structures.  It  need 
not  in  vacuuming  of  sample.  It  uses  small  intensity  laser  beam  in  visual  spectrum.  (Vacuum  and 
electron  ray  destroy  microorganizms).  There  is  no  influence  on  biological  processes  during 
experiment. 

Membrane  fluctuation  is  a  common  process  of  living  cells.  Another  common  process  is 
ATP-reaction.  Both  of  this  effects  were  investigated  using  dynamic  phase  microscopy.  These 
processes  shows  micro  fluctuation  of  optical  patli  on  membrane  surface  with  measured  square 
near  0.01  micron2.  Position  of  fluctuation  area  correlates  with  local  variations  of  height  profile 
near  ATP-cluster. 

Spectral  analysis  of  space  and  temporal  fluctuations  during  ATP-reaction  shows  that 
there  are  contrast  components  with  range  of  frequency  2-8  Hertz.  Intensity  of  such  fluctuation 
indicates  changes  on  distances  near  30  nm.  Such  spectrums  helped  to  discover  basic  space- 
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temporal  shifted  components  and  correlated  areas  (50-200  nm)  for  several  active  points. 

The  study  of  a  microorganism  structure  with  the  resolution  up  to  hundreds 
nanometers  provides  wide  opportunities  for  their  identification.  However  the  most  wide 
opportunities  become  available  by  method  of  dynamic  microscopy  -  second  step  of  Phase 
microscopy  application.  Changes  of  correlation  characteristics  under  displacement  of  different 
points  can  be  measured.  The  resolution  that  is  fine  enough  to  detect  a  single  liposome  or 
molecule  of  ATP  lead  to  new  methods  of  microorganizms  identification.  Direct  measurement  of 
frequency  ATP  simulation  in  microorganism,  the  displacement  of  optical  active  parts  of 
microorganism  gives  contribution  to  a  dynamic  correlation  picture,  given  by  phase  microscope. 
Urgent  problem  of  certification  of  such  spectra  and  connection  them  to  particular  kinds  of 
microorganisms  becomes  very  important.  Interesting  that  such  measurements  can  be  conducted 
all  time  of  development  of  microorganism  colony  in  medium. 
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Fig.l. 

The  method  of  active  spectroscopy  of  bacteria  colonies  is  carried  out  of  the  method  of 
dynamically  spectroscopy.  First  step  is  periodical  measurement  of  phase  portrait  of  precise 
surface  part  until  area  of  regularly  changed  structure  detected.  This  mechanism  provides  early 
diagnostics  of  colonies. 

At  study  of  dynamics  of  movement  of  microobjects  the  kind  of  microorganism  can  be 
established  by  use  of  the  super  resolution.  After  this  it  is  advisable  to  stop  a  growth  of 
microorganisms  in  this  colony.  The  local  lighting  of  this  microcolony  by  UV-radiation  through 
objective  of  phase  microscope  can  be  used  for  this  purpose.  For  this  purpose  the  UV-radiation 
by  a  additional  mirror  cut  from  the  measuring  circuit  and  is  directed  on  nutrient  medium 
through  objective  of  phase  microscope,  for  example,  from  small-sized  spark  gap.  Such 
suppression  of  identified  microorganism  colony  permits  to  lower  masking  of  one  colony  by 
another. 

Use  of  optical  microscope  with  the  super  resolution  allows  to  observe  alive 
microorganisms  during  their  living.  The  resolution  of  phase  microscope  is  sufficient  to  show 
their  internal  structure.  Thus  a  wide  spectrum  of  the  additional  information,  necessary  for 
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identification  of  microorganism  occurs.  This  information  on  the  sizes  of  separate 
microorganism  particles  and  character  (  speed,  frequency,  availability  of  pulsation,...  )  their 
mutual  displacement.  Such  approach  permits  to  increase  aerosol  concentration  of  aerosol 
sample  on  nutrient  medium. 

The  sight  field  of  phase  microscope  (5x5  micron  )  can  be  essentially  reduced  by 
electronic  zooming.  As  a  result  the  given  equipment  permits  essentially  to  increase  the  accuracy 
of  the  bacterium  analysis  for  case  of  slow  changing  bacteria.  For  the  modem  measuring 
techniques  it  is  the  principal  restriction. 

On  the  other  hand  the  detecting  ability  of  a  equipment  permits  essentially  to  increase 
bacterium  concentration  on  unit  of  a  surface  of  nutrient  medium.. 

The  authors  thank  Aerosol  Technology  LTD  for  financial  support  of  some  part  of 
researches. 

This  material  is  based  upon  work  particularly  supported  by  the  European  Research 
Office  of  the  US  Army  under  Contract  No.  68171-97-M-5652 
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Sample  of  bioaerosols  is  a  collection  of  great  number  of  microscopic  organic  and  inorganic 
particles.  The  analysis  of  this  complicated  mixture  is  an  important  problem  that  has  no  solution 
yet.  Usually  analysis  consists  of  indentification  and  detemrmination  of  type  of  microorganisms 
at  random  position.  Present  investigations  are  devoted  to  using  of  PCR-method  for  analysis  of 
sample  that  consists  of  aerosol  particles  collected  from  monitored  air. 

DNA  contains  the  main  information  about  microorganism.  Multiplication  of  DNA  by  PCR 
method  creates  area  with  equivalent  DNA  molecules  (like  colony).  All  this  DNA  molecules  are 
equal  to  source  DNA.  These  source  DNA  molecules  are  extracted  from  bacteria  sampled  from 
air.  (Please  note,  that  concentration  of  bacteria  in  air  so  small  that  probability  of  close 
neighbourhood  of  two  or  more  microorganisms  is  negligable  small). 

Method  of  Polymerase  Chain  Reaction  (PCR)  initially  was  described  in  1985  by  Saiki  et  al. 
(Science:  230,  1350-1354).  Now  many  variants  of  PCR  are  widely  used  in  different  fields  of 
molecular  biology,  genes  engineering  and  biotechnology.  The  basics  of  this  method  is 
amplification  of  DNA  fragments  while  having  surplus  of  DNA-replica  and  ferment  DNA- 
polymerase.  Usually  thermostable  DNA-polymerase,  such  as  Taq-polymerase  from 
thermoohilic  bacterium  Termus  aquaticus,  are  used.  At  the  beginning  of  Polymerase  Chain 
Reaction  highmolecular  two-chain  DNA  (or  single-chain  DNA  for  example  cDNA-copy  RNA) 
after  melting  and  annealing  of  source  becomes  a  primer  for  ferment-polymerase  [1].  Ferment- 
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polymerase  produces  two-chain  DNA  fragments  that  vary  in  size  from  few  tens  up  to 
thousands  of  nucleotic  pairs.  Size  of  fragments  depends  on  position  of  link  areas  of  source 
DNA  on  polynucleotid.  Reaction  continues  with  duplication  of  first  step  products,  i.e.  DNA- 
fragments  of  fixed  size.  When  quantity  of  DNA  sources,  polymerase  and 
deoxynucleotidtriphosphates  is  enough,  any  part  of  polynucleotid  (DNA  or  RNA)  can  be 
amplified.  So  even  in  situation  when  the  only  one  polynucleotid  molecule  is  available,  it  is 
possible  to  amplify  it  or  it's  part  up  to  quantity  that  is  easy  to  detected  by  standart  methods. 
For  example  brome  atidia  in  agar  or  polycrealamid  geles.  Test  procedure  can  be  greatly  reduced 
in  case  of  use  of  radioactive  deoxynucleotidtriphosphates  or  their  fluorescent  analogous. 
According  to  this  PCR  is  the  most  sensitive  detection  method  for  biological  objects  that  contain 
polynucleotides  (including  viruses,  bacteria,  primitives,  fungi  et  others).  Certainly  PCR  can  be 
used  for  detection  of  single  nucleotides  in  any  medium.  PCR  is  widely  used  in  agriculture  for 
diagnostics  of  animal  and  plant  pathogens.  It's  high  precision  and  cheapness  (comparing  to 
other  methods)  made  PCR  the  main  method  for  diagnostics  of  infectional  and  inherited  human 
diseases. 

Last  years  PCR  is  used  widely  as  the  method  for  monitoring  of  biologic  debris  (including 
single  nuclear  acids)  of  the  environment,  food,  medicines  etc.  Monitoring  of  pathogen 
microorganisms  at  their  low  concentration  in  soil,  water  and  air  become  available  only  because 
of  PCR.  Moreover,  PCR  method  significantly  simplifies  micro  biological  control.  Now  can  be 
reduced  such  great  work  as  laboratory  incubation  of  microorganisms  for  following 
identification.  There  is  an  opportunity  to  extract  stamm  from  specific  DNA  sources,  not  only  to 
detect  that  there  is  precise  type  of  microorganisms.  An  additional  advance  is  that  PCR  method 
enables  to  test  any  type  of  microorganisms  even  in  spore.  But  it  is  impossible  to  detect  viability 
of  detected  microorganisms.  Nevertheless  PCR  can  be  used  as  initial  procedure  of  monitoring 
of  polynucleotides  and  microorganisms  in  environment.  Indeed  PCR  is  outstanding  method  for 
this  purposes. 

This  multiplication  of  DNA  helps  to  receive  large  area  around  microorganism  placed  on 
surface  of  biosampler,  filled  with  equal  DNA  molecules.  This  “colony”  of  DNA  may  be 
selected  and  measured  by  phase  microscope.  This  device  has  an  excellent  resolution  -  50  nm  and 
best.  Phase  microscope  investigations  are  safety  for  alive  microorganisms.  So  this  technology 
provides  new  directions  for  investigations  -  dynamical  correlation  spectroscopy.  Time-space 
correlation  vibrations  and  moving  provides  good  information  about  source  microorganisms. 
PCR  method  helps  to  enlarge  area  with  important  information.  So  phase  microscope  will  find 
it  more  simple  and  with  great  speed.  This  method  helps  to  go  away  from  demand  on  careful 
collection  of  microorganisms  from  air.  This  direction  of  bioaerosol  sampling  is  very  perspective. 

Authors  appreciate  Aerosol  Technology  Ltd  firm  for  financial  support  of  researches. 
This  material  is  based  upon  work  partially  supported  by  the  European  Research  Office  of 
the  US  Army  under  Contract  No.  68171-97-M-5652 
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PULSED  LIGHT  DEVICE  FOR  DEACTIVATION  OF  BIO  AEROSOLS 

Wick  C. 

exzec 

(First  received  22  December  1997;  accepted  for  presentation  during  IAS-4) 

The  health  care  community  has  sought  to  reduce  the  hazardous  bioaersol  levels  in 
hospitals,  and  operating  theaters  for  many  years.  Historically,  filters  and  other  such  devices 
have  been  used  to  some  effect,  but  the  problem  persists  frequently  resulting  in  patients 
contacting  serious  infections  as  a  result  of  the  environment.  A  new  device  which  utilizes  high 
energy  pulsed  light  to  completely  deactivate  bioaerosols  is  presented.  The  Pulsed  Light  Device 
(PLD)  uses  high  intensity,  broad-band  pulsed  light  as  the  mechanism  for  killing  micro¬ 
organisms.  Experimental  results  demonstrated  high  effectiveness  for  air  streams  having  flow 
rates  of  20-200  cfm  containing  Bacillus  spores. 

Other  experiments  demonstrated  that  the  PLD  could  maintain  a  clean  environment  in  a 
closed  room  for  more  than  eight  hours,  during  which  high  concentrations  of  Bacillus  spores 
were  continuously  inoculated  into  the  inlet  air  stream.  Further,  the  PLD  could  rapidly 
decontaminate  the  air  in  a  room  after  spores  were  dispersed  inside  it.  Experiments  indicate 
that  the  PLD  is  fully  capable  of  both  modes  of  operation. 
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THE  METHODICAL  APPROACHES  TO  BIOLOGICAL  INDICATIONS  OF  AIR 
WASTES  OF  THE  ENTERPRISES  OD  A  MICROBIOLOGICAL  INDUSTRY 
Omeljanets  T.G.,  Artyukh  V.P.,  Ganeva  S.L. 

Ukrainian  Scientific  centre  of  hygiene,  50,  IPo/tudrenko  sir.,  f&et/^V,  Ukraine, 25 3660 

(First  received  23  September  1997;  accepted  for  presentation  during  IAS-4) 

When  manufacturing  the  products  with  the  help  of  microbial  synthesis  the  pollution  of 
industrial  and  environment  by  both  viable  microorganisms-producents  and  various  protein 
substances  by  intermediate  products  of  metabolism  of  microorganisms  -  ferments,  antibiotics, 
vitamins  and  etc.  is  observed.;  by  impractical  microorganisms  and  their  conglomerates;  by  a 
dust  of  a  ready  product  is  observed.  These  biological  pollutants  can  extremely  adversely 
influence  on  the  health  of  workers,  and  on  the  population,  who  is  living  in  region  of 
accommodation  of  such  enterprises  (diseases  of  a  leather,  respiratory  ways,  allergenic  disease 
etc.). 

In  this  connection  a  major  moment  at  an  estimation  of  biological  action  of  either  pollutants 
the  careful  its  identification  and  effective  method  of  determination  its  ingredients  is  necessary. 
Especially  it  has  the  important  meaning  at  development  of  the  hygienic  rules  of  the  allowable 
contents  biological  pollutants  in  industrial  and  environment  objects. 

From  all  methods  of  the  control  of  biological  pollution  in  air  the  most  full  methods  of 
determination  microorganisms-producents  with  use  the  various  apparatus  for  the  samples  are 
developed.  At  an  estimation  of  microbial  pollution  of  the  air  in  a  working  zone  we  used  a 
number  of  devices  -  Krotov  device,  multicascade  impactor  MB-2,  device  PAB-1,  device  MD8  of 
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firm  "Sartorius".  The  device  MD8  with  the  soluble  gelatinous  filters  is  the  most  convenient. 

At  determination  of  protein  products,  which  formed  in  process  of  microbial  synthesis  a 
method  of  the  immunochemical  analysis  is  the  most  perspective,  it  characterised  by  a  high 
sensibleness,  selectivity,  expressiveness,  allowing  determine  specific  individual  albumins. 

We  used  a  method  of  the  immunofermental  analysis  at  determination  polypeptid-proteins 
wastes  in  the  air  of  a  working  zone  and  in  atmospheric  air.  Thus  we  used  immunity  serum, 
which  was  received  by  immunisation  of  by  a  final  product  (fodder  additive  of  a  concentrate  of 
lysine)  with  using  Freund's  adjuvant,  for  increase  immunogenity  of  an  antigen  the  methylated 
albumin  was  introduced  into  the  animal. 

The  selection  of  samples  of  the  air  in  a  working  zone  and  in  zone  of  air  wastes  of  the 
enterprises  of  a  microbiological  industry  was  made  by  aspirator  "Krasnogvardeez"  on  the  filter 
as  FPP.  Elution  of  the  samples  was  made  with  the  help  of  a  buffer  solution  Tries-HCl  0,0 1M 
pH7,8.  A  concentrate  of  lyzine  contained  about  12  %  albumin.  The  chromatographic  analysis  of 
a  concentrate  has  revealed  presence  polypeptides  and  the  protein  fragments. 

The  quantitative  determination  of  an  antigen  was  carried  out  by  a  method  ELIZA  with 
application  of  fluorescent  or  ferment  label  (peroxidaze).  In  a  case  of  ferment  label  the 
determination,  besides,  was  made  according  to  the  intensity  of  the  luminescence  in  a 
luminometer. 

The  results  of  researches  testify,  that  a  method  allows  to  differentiate  specific  substances  of 
a  protein  nature  from  the  common  protein  pollution  and  to  allocate  them,  even  if  their  amount 
makes  0,5  -1,5  %  from  total  protein. 

The  determination  of  the  specific  proteins  is  especially  urgent  for  large  microbiological 
manufactures,  which  make  tens  and  more  preparations  using  thus  many  producents  and 
causing  the  rather  complex  -  structured  factors  of  pollution.  Pollutants  of  a  protein  nature  are 
rather  diverse  through  the  biological  properties,  and  consequently,  through  the  consequences  of 
their  influence  on  health  of  the  persons,  from  complete  tolerance  up  to  provocation  of  rather 
heavy  diseases.  And,  the  quantitatively  insignificant  fractions  can  appear  stronger  allergens  in 
comparison  with  other  fractions.  Therefore  it  is  important  to  determine  just  this  the  most 
important  by  influence  on  organism)  part  of  protein  pollution,  as  the  determination  of  total 
albumen  can  mask  presence  of  the  specific  protein  pollutants,  to  provoke  arthefacts  and  to 
result  to  wrong  conclusions. 

1104. 

SATELLITE  ESTIMATION  OF  SPECTRAL  SURFACE  UV  IRRADIANCE  IN  THE 
PRESENCE  OF  TROPOSPHERIC  AEROSOLS  1:  CLOUD-FREE  CASE 
KrotkovNA*,  Bhartia  P.K.**,  Herman  J.R.**,  Fioletov  V ***,  KerrJ*** 
'Raytheon  STX  Corporation,  Eankant,  M2)  20706  USdf. 

"Caboratory  for  Xthtosfihenes,  NXSjf  Qoddard  Space  Right  Center,  Qreenbdt,  M2)  20771 
*** '^Atmospheric  Environmental  Service,  2)ownsvieur,  Ontario,  Canada 
(First  received  18  January  1998 ;  accepted  for  presentation  during  IAS-4) 

The  satellite  algorithm  for  determining  the  surface  UVA(320-400nm)  and  UVB(290-320nm) 
flux  in  cloud-free  conditions  is  discussed  including  the  estimate  of  the  various  error  sources 
(uncertainties  in  ground  reflectivity,  ozone  amount,  ozone  profile  shape,  surface  height,  and 
aerosol  attenuation).  The  presence  of  aerosols  tends  to  reduce  the  logarithm  of  the  UV  flux 
linearly  with  aerosol  optical  depth.  The  slope  increases  with  aerosol  absorption  and  solar  zenith 
angle.  Using  Brewer  #14  measurements  of  UV  flux  and  aerosol  optical  depth  on  clear  days  at 
Toronto  the  estimated  slope  falls  in  the  range  0.2  to  0.3  (aerosol  single  scattering  albedo  about 
0.95).  It  is  shown  that  the  Brewer  measured  spectral  dependence  of  UVB  (or  UVB/UVA  flux 
ratio)  can  be  accurately  reproduced  using  just  total  column  ozone  amount  and  the  solar  flux 
spectrum.  The  Brewer  #14  measurements  of  absolute  UVA  flux  can  be  reproduced  with  the 
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aerosol  model  derived  within  uncertainties  of  the  instrument  calibration. 

We  have  applied  the  algorithm  to  the  data  collected  by  the  Total  Ozone  Mapping 
Spectrometer  (TOMS)  instruments  that  have  been  flown  by  NASA  since  Nov.  1978.  It  was 
demonstrated  that  in  the  absence  of  clouds  and  UV-absorbing  aerosols,  TOMS  measurements 
of  total  column  ozone  and  380nm  (or  360nm)  radiances  can  provide  estimates  of  surface 
spectral  flux  to  accuracies  comparable  to  that  of  typical  ground  based  instruments.  A  newly- 
developed  technique  using  TOMS  aerosol  index  data  also  allows  estimation  of  UV  flux 
transmission  by  strongly-absorbing  aerosols.  The  results  indicate  that  over  certain  parts  of  the 
Earth,  aerosols  can  reduce  the  UV  flux  at  the  surface  by  more  than  50%.  Therefore,  the  most 
important  need  for  reducing  errors  in  TOMS  derived  surface  UVB  spectra  is  to  improve  the 
understanding  of  UV  aerosol  attenuation. 

Key  words:  measurement  and  monitoring  of  aerosols;  tropospheric  aerosols  (dust,  smoke); 
multiple  scattering  and  absorption  of  ultraviolet  radiation  by  aerosols. 

More  information:  see  the  following  NASA  web  pages: 
http://jwocky.gsfc.nasa.gov  http://skye.gsfc.nasa.gov 
Corresponding  author  address:  N.A.Krotkov, 

Raytheon  STX  Corporation  4400  Forbes  Blvd. ,  Lanham,  MD  20706-4392; 
Phone:  (301) -7945075 ;  FAX:  (301) -4411853, 

EMail : krotkov@hoss.stx.com 
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ULTRAVIOLET  MODEL  OF  VOLCANIC  CLOUDS  FOR  REMOTE  SENSING  OF 

ASH  AND  SULFUR  DIOXIDE 
Krotkov  N.A.*,  Krueger  A.J.**,  Bhartia  P.K.** 

*Jlagtkeon  STJC  Corporation,  £ankatn,%M2)  20706  US  df.; 

**Caboratortf  for  Jthtosfikeres,  NdSd  Qoddard  Sftace  Might  Cotter,  Qreenhdt,  M2)  20771 
(First  received  18  January  1998;  accepted  for  presentation  during  IAS-4) 

The  Total  Ozone  Mapping  Spectrometer  (TOMS)  instruments  have  detected  every 
significant  volcanic  eruption  from  November  1978  through  December  1994  on  the  Nimbus  7 
and  Meteor-3  satellites  and  since  July  1996  on  the  new  satellites,  TOMS-Earth  Probe  and 
ADEOS.  We  apply  a  radiative  transfer  model  to  simulate  the  albedos  of  these  fresh  eruption 
clouds  to  study  the  limitations  of  the  present  S02  algorithm  which  assumes  an  absorbing  cloud 
above  a  scattering  atmosphere.  The  conditions  are  found  to  be  approximated  when  the  total 
absorption  optical  depth  is  less  than  2  (i.e.,  100  DU  S02  at  312  nm  or  300  DU  802  at  317  nm). 

The  spectral  dependence  of  the  albedo  of  a  non-absorbing  Rayleigh  atmosphere  can  be 
specified  by  only  two  parameters  which  are  uniquely  different  when  ash  or  sulfate  aerosols  are 
present  in  the  stratosphere.  However,  the  interaction  between  ash  scattering  and  S02 
absorption  within  a  volcanic  cloud  produces  a  non-linear  effect  at  strongly  absorbing 
wavelengths  that  accounts  for  overestimation  of  sulfur  dioxide  in  ash-laden  volcanic  clouds  by 
the  Krueger  et  al.  (1995)  algorithm.  Correction  of  this  error  requires  knowledge  of  the  ash 
properties. 

A  method  for  determining  two  of  the  ash  parameters  from  the  longer  TOMS  wavelengths  is 
described.  Given  the  altitude  of  the  cloud,  surface  reflectivity,  and  an  estimate  of  effective 
variance  of  the  ash  size  distribution,  the  optical  thickness  and  either  the  effective  radius  or  the 
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index  of  refraction  can  be  deduced.  The  ash  retrievals  are  also  needed  to  evaluate  the 
tephra/gas  ratio  of  eruptions  and  to  compare  the  ash  properties  of  different  volcanoes. 

Key  words:  measurement  and  monitoring  of  aerosols;  stratospheric  aerosols  (sulfate  and 
volcanic  ash);  multiple  scattering  and  absorption  of  ultraviolet  radiation  by  aerosols;  non- 
spherical  aerosols  (volcanic  ash);  volcanic  inputs  to  the  atmosphere;  volcanic  hazards  (ash 
avoidance  by  aircraft). 

More  information:  see  the  following  NASA  web  pages: 
http: // jwocky . gsf c . nasa . gov  http : //skye . gsf c .nasa . gov 


1102 

AEROSOL  RESEARCH  ISSUES  RELATED  TO  HEALTH  AND  DEFENSE  POLICY 

Geemaert  G. 

Motional  Snoironntental  Jlesear-ck  Institute,  jbetonark 
( First  received  13  January  1998;  accepted  for  presentation  during  IAS-4) 

Aerosols  have  been  identified  as  one  of  the  key  atmospheric  constituents  which  govern 
health  policy,  tactical  defense  operations,  and  climate.  Aerosols  originate  from  a  number  of 
natural  and  anthropogenic  sources.  Wind  blown  dust  and  sea  spray  are  among  the  natural 
emission  types,  which  are  not  easily  governed  by  emissions  controls.  While  also  classified  as  a 
natural  source,  forest  fires  are,  on  the  other  hand,  in  most  part  controlled  by  human 
intervention. 

The  anthropogenic  emissions  are  governed  in  most  part  by  the  industrial  and  traffic  sectors. 
These  sectors  may  be  characterized  with  "controllable"  emissions,  where  policies  may  be 
formulated  to  reduce  or  optimize  emissions  based  on  their  impact  across  a  variety  of  economic. 
In  order  to  optimize  labour  output,  health,  tourism,  defense,  and  other  sectors,  policymakers 
are  obliged  to  select  the  appropriate  environmental  and  economic  instruments  which  satisfy  a 
cost-benefit  analysis.  Such  analyses  are  based  on  scenarios,  options,  and  forecasts.  This 
presentation  summarizes  the  aerosol  research  issues  which  are  necessary  to  carry  out,  in  order 
to  identify  the  type  and  extent  of  emissions  control  policies.  The  focus  of  the  presentation  will 
be  on  the  health  sector,  and  a  secondary  focus  will  be  on  defense.  The  discussion  will  highlight 
the  experimental  needs,  quality  of  parameterizations  and  models,  and  the  needs  of  the 
customers  and  stakeholders.  The  points  will  be  illustrated  with  case  studies  from  Europe,  the 
USA,  and  southeast  Asia. 

1099 

MICROPHYSICAL  PROCESSES  AFFECTING  THE  FORMATION  OF  THE 
BACKGROUND  STRATOSPHERIC  AEROSOL 
Hamill  P. 

Rh/fsics  2)efiarbnent  San  Jose  State  University  San  Jose,  California,  USA 
(First  received  13  January  1998;  accepted  for  presentation  during  IAS-4) 

We  consider  the  characteristics  of  the  background  stratospheric  sulfate  aerosol  layer  and 
show  how  microphysical  processes  along  with  transport  can  lead  to  the  observed  properties  of 
the  layer. 

It  is  generally  believed  that  the  source  of  the  stratospheric  sulfate  particles  is  binary 
nucleation  of  sulfuric  acid  and  water  to  form  solution  particles.  This  process  would  take  place 
preferentially  in  the  tropical  upper  troposphere  and  the  particles  would  then  be  transported  by 
updrafts  into  the  lower  stratosphere. 

V 
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We  show  results  of  nucleation  studies  based  on  the  classical  heteromolecular  nucleation 
theory  as  adapted  for  the  presence  of  hydrates.  However,  in  the  upper  troposphere, 
environmental  conditions  are  such  that  the  critical  nucleus  is  very  small,  containing  just  a  few 
molecules  of  sulfuric  acid.  Under  these  conditions,  a  nucleation  process  may  not  be  necessary, 
and  the  direct  coagulation  of  hydrates  may  be  the  dominant  mechanism  for  sulfate  particle 
formation.  We  compare  the  two  processes  and  show  how  they  can  affect  the  size  distribution  of 
the  aerosol  in  the  lower  stratosphere. 

The  particles  remain  for  most  of  their  lifetime  in  the  "tropical  stratospheric  reservoir"  where 
they  grow  larger  by  means  of  condensation  and  coagulation.  We  show  that  these  processes 
alone  do  not  lead  to  the  observed  size  distributions.  To  match  the  observed  size  distributions 
requires  the  mixing  of  older  and  newer  air  parcels. 

That  is,  fresh  aerosol  particles  will  be  much  smaller  than  particles  that  have  been  in  the 
stratosphere  for  long  periods  of  time.  However,  a  simple  mixing  of  air  masses  still  does  not  yield 
expected  results.  It  is  necessary  to  include  the  sedimentation  of  particles  to  get  size  distributions 
that  are  in  agreement  with  measurements. 

The  transport  of  the  aerosol  particles  to  mid-latitudes  can  be  studied  using  data  from  the 
SAGE  II  satellite  system.  We  show  that  this  process  leads  to  a  gradual  lowering  of  the  aerosol 
layer.  The  data  also  suggest  a  decrease  in  the  particle  number  density.  We  suggest  that  this 
decrease  is  accomplished  by  several  different  mechanisms,  such  as  sedimentation  of  larger 
particles  and  the  removal  of  particles  near  the  tropopause  by  cumulus  clouds  that  pierce  into 
the  stratosphere.  However,  as  suggested  by  recent  studies  in  stratospheric  dynamics,  the  most 
important  removal  process  is  probably  non-isotropic  transport  through  tropopause  folds. 

The  aerosol  particles  that  are  carried  to  very  high  latitudes  will  be  trapped  in  the  polar 
vortex  during  the  winter  months.  As  the  temperature  decreases,  these  sulfate  particles  may 
serve  as  condensation  nuclei  for  the  formation  of  polar  stratospheric  cloud  particles.  We 
consider  the  formation  of  ternary  system  particles  and  show  that  modeled  results  agree  with 
observations  of  the  clouds  by  the  SAM  II  satellite  system  during  periods  of  time  when  ternary 
system  particles  are  expected  to  exist. 

In  summary,  we  show  how  nucleation,  condensation,  coagulation,  and  sedimentation  along 
with  transport  can  account  for  the  observed  properties  of  the  stratospheric  aerosol  layer. 

1098 

WET  ELECTROSTATIC  PRECIPITATION  OF  FINE  PARTICLES 
Siebenhofer  M.,  Lorber  K.  E. 

Jnstitut  fur  Cntsorgungs-  uttd  2)efu>nietechiilc  Montahunii/ersitut  Hecbeh,  Austria 
(First  received  14  Jan  1998;  accepted  for  presentation  during  IAS-4) 

Particle  precipitation  has  been  an  important  role  in  off-gas  purification  since  industrial 
activities  have  become  an  important  factor  in  environmental  issues.  While  precipitation  by 
settling  was  the  major  dust  separation  process  for  a  long  period,  a  significant  progress  was 
made  with  the  invention  of  particle  precipitation  by  dry  ESP.  The  treatment  of  large  gas  flow 
rates  and  the  treatment  of  off-gas  with  high  dust  load  has  been  possible  since  then. 

But  electrostatic  precipitation  has  always  had  some  specific  limiting  properties  which  affect  its 
application  negatively.  Gas  temperature,  moisture  of  the  gas  and  the  specific  electrical 
resistance  must  not  deviate  strongly  from  the  design  specification.  A  rapid  loss  in  collection 
efficiency  has  to  be  accepted  in  case  of  out-of-specification  operation.  The  particles  to  be 
precipitated  must  nearly  have  ideal  adhesion  properties  since  they  must  be  collected  at  the 
precipitation  electrode  on  one  hand  and  they  must  be  removed  by  rapping  without 
redistributing  in  the  off-gas  on  the  other  hand.  The  geometry  of  the  precipitator  does  not 
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permit  deviation  of  electrode  distances  and  the  electrical  insulation  has  to  consider  the 
application  of  high  voltage  under  increased  thermal,  mechanical  and  electrical  stress  inside  the 
ESP.  As  a  matter  of  fact,  particle  precipitation  is  still  a  major  challenge  in  modem  off-gas 
purification.  Many  processes  cause  the  formation  of  an  increased  amount  of  submicronic 
particles.  On  the  other  hand,  air  borne  particles  with  low  sedimentation  properties  are  a 
significant  health  risk  because  of  their  respiratory  properties,  their  high  catalytic  activity  due  to 
several  photocat alytic  gas  phase  reactions,  and  their  adsorptive  properties  for  gaseous 
pollutants. 

Modem  off-gas  purification  therefore  has  to  pay  increased  attention  to  the  efficient 
precipitation  of  submicronic  particles.  Filtration  techniques  can  cover  a  wide  range  of  efficient 
particle  separation  in  industrial  application.  Dust  collection  by  filtration  is  increasingly 
preferred  over  electrostatic  precipitation.  Even  in  the  field  of  waste  incineration  filtration  is 
state  of  the  art  meanwhile.  Is  therefore  any  application  left  for  electro  precipitation  in  modem 
off-gas  purification?  As  demonstrated  by  several  examples,  it  is.  But  application  focusses  on  wet 
electro  precipitation.  This  precipitation  technique  does  not  suffer  from  most  of  the  above 
mentioned  limits  and  disadvantages  of  dry  ESP.  Wet  electro  precipitation  does  not  have  to 
consider  the  specific  electrical  resistance  of  the  particles  to  be  removed.  The  adhesive  properties 
of  the  dust  do  not  limit  the  precipitation  as  the  collecting  electrode  is  formed  by  an  aqueous 
film  which  can  be  renewed  continuously. 

The  paper  presents  several  results  of  industrial  application  of  wet  electrostatic  precipitation 
The  application  considers  the  precipitation  of  quartzite  aerosols  as  well  as  sodium  chloride 
aerosols  from  off-gas  of  incineration  processes  and  high  temperature  conversion  processes. 
Soot  particles,  as  well  as  paraffinic  aerosols  formed  by  condensation  have  been  succesfully 
removed  by  wet  electrostatic  precipitation.  Even  mixed  organic/inorganic  aerosols  are  collected 
at  aqueous  precipitation  electrodes.  The  examples  demonstrate,  that  wet  electrostatic 
precipitation  does  not  have  general  applicability  but  may  still  prove  advantageous  or  exclusive 
in  specific  application. 


1092. 
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RADIATIVE  FORCING  BY  VOLCANIC  AEROSOLS  FROM  1850  THROUGH  1994 
Andronova  N.G.1,  Rozanov  E.V.1,  Yang  F.1,  Schlesinger  M.E.1,  Stenchikov  G.L.2 

^  2)efiarbnent  of  Atmospheric  Sciences,  University  of  Illinois  at  Urbana- Champaign,  Urbana,  Illinois  67801 
2 ^Department  of  Meteorology ,  University  of  Maryland,  College  Park,  M2)  207H2 
(First  received  10  January  1998;  accepted  for  presentation  during  IAS-4) 

We  use  our  detailed  radiative  transfer  model  and  observations  of  the  time  evolution  of  the 
latitude-altitude  distributions  of  zonal-mean  optical  properties  for  the  Pinatubo  aerosol  to 
calculate  the  time  evolution  of  its  radiative  forcing.  We  represent  the  zonal  mean  of  this 
radiative  forcing  in  terms  of  the  zonal -mean  optical  depth  of  the  Pinatubo  aerosol,  together 
with  the  solar  insolation  at  the  top  of  the  earth's  atmosphere,  the  planetary  albedo  in  the 
absence  of  the  aerosol,  and  the  surface-air  temperature.  We  use  this  representation,  together 
with  the  volcano  optical  depths  compiled  by  Sato  et  al.  [1993]  to  calculate  the  radiative  forcing 
by  volcanic  aerosols  from  1850  through  1994. 
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OPERATION  OF  HOT  BENCH  FILTRATION  SYSTEM  OF  DUST  REMOVAL  FOR 
ADVANCED  GOAL  UTILIZING  COMBINED  SYSTEM 
Choi  J.-H.1,  Park  G.-W.1,  Jeong  H.1,  and  Chung  J.-H.2 

*  Slept.  of  (  rent.  Eng.,  Qtfeongsang  National  Unitrersthf ,  Ckinju  660-707,  Korea, 

2 Korea  Electric  Tourer  Research  Institute,  Taejon  305-380,  Korea 
(First  received  6  September  1997;  accepted  for  presentation  during  IAS-4) 

Candle  filter  is  one  of  the  most  promising  system  for  a  particulate  removal  et  high 
temperature  such  as  IGCC  and  PFBC.  In  order  to  develop  the  design  technology  of  ceramic 
candle  filter  system,  it  is  very  important  to  optimise  the  pulse  cleaning  system  and  to 
understand  the  behaviour  of  pressure  drop  developing  to  depend  much  through  the  filter 
element  during  the  operation.  These  characteristics  i  on  the  property  of  filter  element,  mounting 
of  filter  element,  dust  properties,  a  d  operation  conditions. 

Our  purposes:  was  to  obtain  the  design  data  for  a  commercial  filter  system.  For  this  aim,  a 
dench  scaled  test  facility  mounted  seven  candle  elements  of  lm  length  was  burned  gas  behavior 
and  Jet  cleaning  ested.  The  hot  gas  stream  was  prepared  by  the  mixing  of  an  oil  and  fly  ash 
from  a  conventional  power  plant.  Pressure  drop  pressure  development  in  the  filter  element 
inside  during  the  pulse  as  observed  in  the  several  operation  conditions. 

The  analysis  of  pulse  nozzle  system  was  also  carried  out  by  FLUENT  program. 

1046. 

A  PORTABLE  HIGH-THROUGHPUT  LIQUID-ABSORPTION  AIR  &  AMPLER 

[PHTLAAS] 

Dr.  S.  Zaromb,  Dr.  A.  Birenzvige,  R.W.  Doherty 

(Tirst  received  73  January  7998;  accepted  for  presentation  during  JAS-7) 

The  portable  high-throughput  liquid-absorption  air  sampler  [PHTLAAS]  is  an  outgrowth 
of  a  high-volume  vapour  collector  that  was  first  developed  at  the  Argonne  National  Laboratory 
[ANL]  for  the  ultra-sensitive  detection  of  trace  concentrations  of  hazardous  or  illegal 
compounds  whether  in  vapour  or  aerosol  form.  The  sampler  is  characterized  by  its  light  weight 
(about  1  Kg)  and  low  power  consumption  (less  than  20  watts  DC). 

The  PHTLAAS  was  evaluated  as  a  sampler  for  aerosol  particles  in  the  size  range  of  2  -  10 
micrometers  (aerodynamic  diameter)  in  a  wind  tunnel.  The  sampling  efficiency  was  found  to  be 
between  20%  -  85%  (depending  on  aerosol  particle  size)  at  sampling  rate  of  230  -  250  litter  / 
minute.  The  sampling  efficiency  was  invariant  to  the  orientation  of  the  intake  slit  in  respect  to 
the  wind  direction,  or  the  vertical  inclination  of  the  sampler  up  to  75  degrees  off  the  vertical  for 
aerosols  of  3  microns  diameters  and  wind  speed  below  about  2.2  m/min  (5  MPH).  More 
recently  an  improved  version  of  the  sampler  yielded  a  collection  efficiency  of  about  20%  at  a 
sampling  rate  of  380  litter  /  minute. 

The  paper  will  describe  the  sampler  and  its  characteristics  in  details.  Also  discussed  will  be 
test  results  using  fluorescent  particles  as  well  as  biological  particles  of  Bacillus  Subtilis  (BG). 
performed  in  a  wind  tunnel  and  a  static  aerosol  chamber.  Potential  uses  for  the  sampler  will  be 
discussed  as  well. 
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NUMERICAL  ANALYSIS  OF  FLOW  FIELD  IN  THE  CERAMIC  CANDLE  FILTER 
USED  IN  INTEGRATED  GASIFICATION  COMBINED  CYCLE 


Seo,  Taewon1,  Choi,  Joo-Hong2  Chung,  Jae-Hwa3,  Jeong,  Hyun-Il 3 
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(First  received  22  January  1998;  accepted  for  presentation  during  IAS-4) 


The  regulation  of  the  exhausted  gases  contained  C02,  SOx,  and  NOx  becomes  more  and 
more  stringent  in  the  world  and  this  regulation  is  forced  to  study  the  clean  coal  technology  to 
minimize  the  environmental  contamination.  Because  of  the  stringent  regulation  to  protect  the 
earth  by  the  fully-developed  countries  the  next  generation  of  firing  system  to  be  constructed  in 
the  next  century  is  either  IGCC  (Integrated  Gasification  Combined  Cycle)  or  PFBC 
(Pressurized  Fluidized-Bed  Combustion). 

The  IGCC  has  increasing  attention  as  the  clean  coal  power  plant  system  to  minimize  the 
environmental  contamination  and  to  increase  the  thermal  performance.  The  removal  of  the 
particulate  contained  in  the  hot  gas  is  important  to  protect  the  gas  turbine.  The  particulate 
produced  in  the  combustion  process  of  IGCC  have  been  gotten  rid  of  by  ceramic  candle  filter. 
To  increase  the  performance  of  the  filtering  process  is  of  importance  to  get  uniform  velocity 
profile  in  the  candle  filter.  The  objective  of  this  study  is  to  analyze  the  velocity  and  pressure 
distribution  in  the  candle  filter  and  to  investigate  the  effect  of  the  porosity  and  the  length  of  the 
filter.  It  is  assumed  that  the  flow  field  in  the  candle  filter  is  axi-symmetric  and  steady-state. 

K-8  model  in  the  flow  field  and  Darcy’s  law  in  the  porous  region  are  adapted  in  the 
numerical  calculation.  It  is  found  that  the  effect  of  the  porosity  in  the  flow  field  is  negligibly 
small  while  the  effect  of  the  filter  length  is  significant.  _ _ _ _ _ 
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Professor  of  Atmospheric  Sciences,  University  of  Illinois  at  Urbana-Champaign,  received  his  Ph.D.  in  1976  from  the 
University  of  California,  Los  Angeles.  Professor  Schlesinger  directs  the  Climate  Research  Group  (CRG)  within  the 
Department  of  Atmospheric  Sciences.  He  is  an  expert  in  the  modeling,  simulation  and  analysis  of  climate  and  climate  change, 
with  interests  in  simulating  and  understanding  the  climates  of  the  geologic  past  and  possible  future  climates  resulting  from 
increased  concentrations  of  greenhouse  gases  and  anthropogenic  sulfate  aerosols.  He  carried  out  the  first  detailed  comparison 
of  climate  and  climate  changes  simulated  by  different  atmospheric  general  circulation  models  (GCMs).  His  CRG  has  two 
tropospheric  GCMs  -  one  with  interactive  photochemistry,  two  stratospheric/tropospheric  GCMs  -  one  with  interactive 
photochemistry,  two  oceanic  GCMs,  and  a  variety  of  simpler  climate  models,  including  the  energy-balance 
climate/upwelling-diffusion  ocean  model  with  which  he  made  projections  of  global  temperature  change  to  the  year  2100  for 
the  1990  Intergovernmental  Panel  on  Climate  Change  (IPCC)  report.  Results  from  doubled  and  quadrupled  carbon-dioxide 
simulations  from  one  of  the  tropospheric  GCMs  have  been  used  in  many  climate-impact  assessments,  including  that  for  the 
United  States  published  by  the  EPA  in  1989,  wherein  the  results  are  called  the  OSU  (Oregon  State  University)  simulation,  as 
well  as  in  contemporary  integrated-assessment  models.  In  1991  Professor  Schlesinger  investigated  the  urgency  of  climate- 
change  mitigation  and  found  that  "the  penalty  for  a  10-year  delay  in  initiating  the  transition  to  a  reduced-greenhouse-gas 
scenario  is  small.”  Recently,  he  discovered  a  65-70  year  temperature  oscillation  in  observed  surface  temperatures  for  the 
North  Atlantic  Ocean  and  its  bordering  continental  regions,  a  finding  that  was  reported  in  Discover  magazine  as  one  of  "The 
Top  75  Science  Stories"  of  1994. 

His  research  currently  focuses  on:  - 

1.  Estimating  the  temperature  sensitivity  of  the  earth's  climate  system. 

2. Determining  the  effects  on  past  and  future  climate  of  the  sun,  sulphate  aerosols  -  both  of  volcanic  and  anthropogenic 
origin  -  and  natural  variability. 

3.Simulating  and  understanding  the  onset  of  the  last  ice  age. 

4.Performing  integrative  assessment  of  climate  change,  including  the  impacts  of  climate  change  and  adaptation  and 
mitigation  responses. 

S.Understanding  the  roles  of  clouds  in  climate  and  climate  change.  . 

He  is  an  active  participant  in  international  efforts  to  simulate  and  understand  past  and  future  climate  changes;  has  directed 
NATO  and  other  conferences  in  England,  Italy  and  the  United  States;  has  edited  three  books;  has  contributed  to  many  ^ 
assessments  of  climate  change,  including  the  IPCC  and  the  Energy  Modeling  Forum  (EMF). 
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ATECH  -  rjiaBHbift  enoHeop  h  opraHH3aTOp  MeacayHapOAiioro  Aapo30JibHoro  CHMno3nyMa. 

Cnei{uajiucm-a9p030AbuiUK  (ynenuu,  mexnoAoz,  npu6opucm,  6u3uecMen)  petuum 
Muoaue  ceou  npodAeMbi,  pa6oman  c  TOO  Adp030Ab  TexnoAoauH  JJmd  ! 

<  MeasAYNdpOANUH  A3p030<vuibJH  GnMfi03fiYM> 

ias-4  CaHKm  riemepdyps  6-9  utorw  1 998 

ripeflJiaraeM  BaM  BbiSpaTB  ohhh  H3  Tpex  BapnaHTOB  ynacTHsi  b  CuMno3HyMe. 
nepBbiH  -  nojinaa  perHCTpanna  yuacTHH  b  paSoTe  CHMno3nyMa. 

OprB3Hoc  cocTaBJiaeT  300  py6.  Rim  Bac  6yayr  npnroTOBJieHbi  xpyzibi  cHMno3HyMa  Ha  pyccKOM  h  Ha  aHrnHiicxoM  S3bixax., 
BH3HTHbie  xapToqxH,  63ffsc,  aaHHbie  060  Bcex  yqacTHHKax  Haraen  BCTpenn.  ripn  stom  nepefl  BaMH  BCTaHeT  npo6jieMa 
rocTHHHHbi.  Han6onee  nemeBbiH  BapnaHT  rocTHHHiibi  -  KOMHaTa  na  neTBepbix  100  py6  b  aeHb.  OprKOMHTeT  noMosceT 
BaM  CBB3aTbca  c  apyrHMH  yaacTHHKaMH  -4 ,  xoTOpbie  3aHHTepecoBaHbi  b  aeineBOM  aciuibe. 

Bropofi  BapwaHT  -  perHcrpauHH  yaacTHa  b  TeneHHe  ojmoro  zihh  -  60  py6.  CHMno3HyM  cTpoHica  Tax,  HToSbi  6nH3KHe  no 
HanpaBneHHK)  cexiiHH  nponuiH  b  oahh  fleHb. 

6/July/98:  CexiiHH  cBH3aHHbie  h  6Hoa3po3oneM  H  nepenocoM  aapo30Jia  b  aTMOc^epe. 

7/  July  /98  AspoaojibHbie  TexHonorHH  (<}>HJibTpauHa,  npoH3BoncTBo  ajiMa3onono6Hbix  MaTepnanoB,  yjibTpauHcnecpcHbie 
nopomxH,  ropeHHe  nncneprupoBaHHoro  ToiuiHBa,  MeM6paHHbie  $HJibTpbi,  uHCTbie  TexHonorHH ...) 

B  stot  ace  aem.  6ynyr  npeacTaBJieHbi  pa6oTbi  no  cpyjIJIEPEHAM  -  CHHxe3,  axcTpaxiiHa,  cBOHCTBa,  reopna,  npHMeHeHne, 

HflHOTnVOTfTI 

8 /  July  /98  A3P030JIB  H  KJIHMAT,  KOCMHqECKHR  MYCOP,  A3P030JIB  H  OKEAH  PauHoaxTHBHbie  aspoaonn, 
a3po30JiH  Meranojmca,  ByjixaHHnecKHe  aapcwojiH,  o6jraxa,  3po3HOHHbie  a3po3onn,  ... 

9/July/98  nocnenHHH  jxeHb  -  A3P030J1H  H  3710P0BEE  -  Hcnonb30Barore  a3p030JibHbix  MCflHKaMeHTOB,  b 03neHCTBHe 
3arpH3HeHHH  B03nyxa  Ha  opraHH3M,  HopMnpoBaHne  a3po3onbHOH  narpy3KH  ana  pa3JiHBHbix  npo$eccHH,  IlpoHHKHOBeHHe 
nacrmi  b  nerKHe,  B3aHMoaencTBHe  qacTHii  c  6HOJiormecKHMn  ctp yxryp bmh.  . .  ~ 

A3P030JIBHAJI  TEOPH5I  (1)-  onTHxa  a3po30JieH,  xoarynanna,  HyxneauHa,  KOKneHcaHHH...TEOPH.5I  A3P030JIEH(2)- 
flHOOy3HO<I>OPE3 ,  TEPMOOOPE3...CjiymanHe  noKJtanoB  BbWBHHyTbix  Ha  coHCKanne  npeMHH  Pocchhcxoi-o 
aaposonbHoro  o6mecTBa  (flBe  H3  sthx  npeMHH  nozmepacanw  cyMMaMH  $300  h  $200  -  cnoHcop  -  anpexTop  ERNAFT  OIL  Mr 
Mirlesse  (UlBeHuapra) 

Bbi6paB  zijih  nocememw  TonbKo  o^hh  h3  mien,  bh  csxohomhtc  BpeMa  h  neHbre.  BaM  oynyT  npenocTaBneHbi 
MaTepnaJibi  no  Bbi6paHHOH  BaMH  cexnHH.  HanpHMep,  HonHaa  noe33Ka  Ha  noeane  b  CaHKT-IIeTep6yrp  h  o6paTHO  no3BoiiHT 
BaM  He  3aKa3biBaTb  rocTHHHny. 

H  HaxoHen  -  Bbi  MoaceTe  nepenaib  neTbipe  CTpaHHUbi  A4  Bamero  cTcunoBoro  noKJiaaa  b  oprxoMHTeT:  oiuiaTHTb 
nySjiHKanHio  Bainnx  Te3HcoB  H3  pacueia  no  6  py6nefi  3a  xaacayio  cTpaHHny  TexcTa  (aepe3  jibs.  HHTepBana  12  xerneM), 
xaacflbiH  pncyHox  h  xaacayx)  Ta6jiHuy.  B  stom  cnyuae  opncoMHTeT  pa3MecTHT  Barn  floxnaa  bo  BpeMa  CHMiro3HyMa  Ha  cTenae, 
ony6jiHxyeT  Bainn  Te3HCbr  B  Tpyaax  cHMno3HyMa.  Ilponiy  Bac  nepecnaTb  sth  acHbrn  Ha  cneT  TOO"A3po30Jib  TexHonorHH" 
HHH  7714095748  OKIIO  26121540  OKOHX  95120  PacneTHbiil  cneT  p/c  40702810600010000820  B  OAO  AE 

ripoMpajiTex6aHX  r.  MocxBa  x/c  30101810000000000366  EHK  044  525  366 

TTonnHCbiBaHTecb  Ha  acvpHan  A3PQ3QJIH  -  200  pv6jieH  roaoBaa  noanHexa  ^ 

BA^CHO!  BbinycKH  acypHana  A3po3onn  3a  1998  ron  hbjihiotch  axcnpecc  nySnmcauHeH  Te3HcoB, 
nonyueHHbix  no  3JieKTpoHHOH  noHTe  ps  yuacruH  b  MeacA>'Hapo«HOM  A3p030JibH0M  CHMno3HyMe.  Mbi 
ogpamaeMCH  k  aBTopaM  c  npocb6on  BosMoaaio  cKopee  BbicjiaTb  hhct  3aMenaHHH  no  cbohm  craibaM  no 
cneayiomeH  <J>opMe:  na  cmpaHuife  HOMep...  cmpoxe  noMep  (cBepxy/cHH3y)  mnucaho...  (yKa3aib  oinH6ouHoe 
chobo  huh  BbipaaceHHe  h  oaho  -  abb  cjiobB  «o  h  nocne  3Toh  ouihSkh.  OrnHbKy  Haao  noOTepxHyn.)  donotcno 
6bimb  nanucano  (npHBecxn  npaBHJibHoe  HanHcaHHe.)  IlpejcejaTejiHM  ceKiuiii  -  npocHM  yxa3aTb  na3 Banna  h 
HOMepa  noKJiajioB,  KOTopbie  noAXoaax  no  TeMannce  b  Bauiy  ceKUHio.  IIpocbGa  CBH3aTbca  c  aBTopaMH  h 
npnrjiacHTb  hx  cnenaTb  noKJian  b  paMKax  Bamefi  ceKUHH. 

Bcex  cnemiajiHCTOB  npocHM  npHCbman.  cboh  ot3biBbi  no  appecy  119285  MocxBa  2-Moc<J)Hjn>M  21-1 17  EenoBy 
H.H.  Paboxbi,  xoTOpbie  Bbi  Ha30BeTe  ocobeHHO  HHTepecHbiMH  ,  6yayr  BbiflBHHyxbi  Ha  npeMHH  PoccHHCKoro 
a3po3om>Horo  obmecTBa  (pan  npeMHH  nozmepacaH  neneacHbiMH  cyMMaMH  ot  200  «o  300  AOjniapoB). 

B  to  ace  BpeMa  Baiun  3aMenaHHa  noMoryr  opncoMHiery  chhtb  AOKJiaAbi  Tex  paboT,  b  KOTopbix  Bbi  Haflaere 
omnSKH,  no  noBOjry  KOTopbix  Bbi  Bbicxaacere  cepbe3Hbie  3aMenaHHa... 

5K/IEM!  Please  send  your  abstracts  beloV@bIackrat.CS.msu.Sll 
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IMPORTANT  Aerosol  Journal  issues  are  express  publication  of  the  IAS-abstracts.  This  is  prepublication 
of  IAS-materials  for  authors  and  chairmen  of  sessions.  Please  send  your  estimation  of  materials,  your  view  of 
distribution  of  the  abstracts  between  sessions,  estimation  of  the  level  of  investigations.  If  you  find  any  mistakes 
please  send  list  of  corrections  by  form: 

Mistake  on  page#...  line  number#  ...from  (bottomAop).  Printed  ".....  ”  Correct  is  "... " 

During  IAS-4  it  will  be  awarded  several  participants  of  IAS-4.  Please  help  for  award  committee  by  your 
expertise.  Please  find  more  interested  and  important  investigations,  among  abstracts  inside  this  issues.  Please 
send  your  letter  of  support.  Your  knowledge  will  help  to  make  right  choice  of  recipient  of  Russian  Aerosol 
Society  award. 

Dear  chairmen  of  sessions!  Please  send  information  about  your  session  -  number  of  abstract  (left  top  comer 
above  the  work  title).  Please  contact  with  authors  and  discuss  their  participation  in  your  session. 

Address  for  your  reply  For  BELOY 

2-Mosfilm,  21-117 
119285  Moscow,  Russia 


For  fast  reply  use  email  belov@blackrat.CS.msu.SU 


Saint-Petersburg  6-9  July  1998 


(Please  submit  your  abstracts  to:  belOV@blackrat .  CS  .mSU .  SU 
This  meeting  supported  by  US  Army  science  foundation,  Russian  Aerosol  Society,  American  Physical  Society,  Moscow 
Department  of  Russian  Aerosol  Society...  LA.S-4  gathers  aerosol  scientists  from  Europe,  Asia,  Africa  and  America. 
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Canada 


Minsk  Institute  of  Engineering  Cybernetics 

Ottava  Canada  Centre  For  Remote  Sensing 

Pinawa  Manitoba 
AECL 


Denmark 

France 

Germany 


Greece 

Israel 

Italy 


Japan 

Romania 

Russia 


Roskilde  N ational  Environmental  Research  Institute 
Paris  CENTRE  DES  FAIBLES  RADIOACTIVITES 
Berlin  Max-Bom-Institut 
Aahen  ford  center 

Duisburg  Gerharg  Mercator  University  of  Duisburg 

Munchen  GSF  -  Forschungszentrum  fur  Umwelt  und  Gesundheit 

Potsdam  Universitat  Potsdam 

StahnsdorfG oldstein  &  Lewin  technology  GmbH 

A  thens  University  of  Athens 

Jerusalem  The  Hebrew  University  of  Jerusalem 

Bologna  institute  of  physics  and  chemistry  of  the  lower  and  upper  atmosphere 

University  of  Bologna 

Milano  Institute  di  Fisica  Generale  Applicata,  University  of  Milano 
Aichi  Toyohashi  University  of  Technology 
Nagoya  Nagoya  University 
Bukharest  Institute  of  Atomic  Physics 
Chernogolovka  Institute  of  Chemical  Physics  of  RAS 

Dolgoprudnii  MR  Moscow  Physical  &  Technological  University 
Ekateinburg  Uhral  State  Technical  Univerity 
Irkutsk  Limnological  Institute 

Polytechnic  university  of  Irkutsk 
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Russia 
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Taiwan 

UK 

Ukraine 


Yugoslavia 


Ivanovo  Ivanovo  Technical  University 

Kazan  Chebotarev  Institute  of  Mathematics  and  Mechanics  at  Kazan  University 

The  Federal  Research  &  Production  Centre 
The  State  Institute  Of  Applied  Optics 
The  FnptsGipo 

Kemero  VO  State  University  of  Kemerovo 

Krasnoyarsk  Forest  Institute 

Novorossisk  Kuban  State  Technological  University  Novorossiysk  Department 
Noginsk  Administration  of  Noginsk  region 

Novosibirsk  Institute  of  C  atalysis  of  RAS 

Russian  State  Scientific  Biological  Center  VECTOR 
Obninsk  Institute  of  Experimental  Meteorology  SPA  Typhoon 

LLNL 

Samara  Aerospace  University  of  Samara 

Samara  Branch  of  P.N.Lebedev  Physical  Institute 
Tomsk  Inst  of  H igh  Current  Electronics 

Institute  of  the  Optics  of  the  Atmosphere 
Tomsk  University 

Tver  Tversky  State  University 

Tyumen  Institute  of  Cryosphere  of  the  EARTH 

Yaroslavl  Yaroslavl  State  University 

Andong  Urban  centre  of  the  housing  grants 

Seoul  Gyeongsang  N  ational  University 

Madrid  Universidad  N  acional  de  Educacion  a  Distancia 

Taipei  N  ational  T  aiwan  University 

London  Naval  Research  Europe 

Severodonetsk  Institute  of  Chemical  Engineering  KHIMTEKHNOLOGIYA 
Kiev  Astronomical  Observatory  of  Kiev  University 

Institute  for  Problems  of  Materials  Science 
Institute  of  Energy  Saving  Problems 
Institute  of  Radioecology  (Ukraine  Sci.Academy) 

Aber  Prv  Grd  US  Army  laboratory 
Adelphi  US  Army  Research  Laboratory 

Baltimore  Johns  Hopkins  University 

College  Park  University  of  Maryland 

Engewood  Area  Edgewood  Research  Development  and  Engineering  Center 

Hinsdale  Zaromb  Corporation 

Lanham  Raytheon  STX  Corporation 

New  York  BGI  INCORPORATED 

San  Jose  San  Jose  State  University 

San  Ramon  Research  and  Development  Pacific  Gas  and  Electric  Company 
Urbana  University  of  Illinois  at  Urbana-Champaign 

Beograd  Institute  of  Chemistry,  Technology  and  Metallurgy 


Noginsk 

Novosibirsk 

Obninsk 

Samara 

Tomsk 


Tver 

Tyumen 

Yaroslavl 

Andong 

Seoul 

Madrid 

Taipei 

London 


=4  This  is  IAS-4.  Join  us! 
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THE  INFLUENCE  OF  AEROSOLS  ON  ATMOSPHERIC  ABSORPTION  OF 

SOLAR  RADIATION 
ARKLNG  A. 

Johns  Hopkins  University  Baltimore,  M2)  21278  USv4 
(Received  16  December  1997 ;  accepted  for  presentation  during  IAS-4) 

There  has  been  an  ongoing  debate  over  the  last  few  years  concerning  the  source  of  a 
discrepancy  between  observations  and  theoretical  calculations  of  the  amount  of  solar  energy 
absorbed  by  the  atmosphere.  Based  on  a  quasi-global,  multi-year  set  of  ground-based 
observations,  combined  with  satellite  measurements  of  top-of-the-atmosphere  flux,  absorption 
is  0.24  (expressed  as  a  ratio  with  respect  to  incident  flux  at  the  top  of  the  atmosphere). 
Models  underestimate  that  absorption  by  0.05  to  0.08.  Some  studies  have  attributed  the 
discrepancy  to  clouds,  while  others  have  shown  that  the  discrepancy  is  independent  of  clouds 
and,  instead,  correlated  with  column  water  vapour.  At  this  point,  the  source  of  the 
discrepancy  remains  a  mystery.  Here,  we  examine  the  role  of  aerosols  in  atmospheric 
absorption,  and  test  the  possibility  that  aerosols  account  for  some  or  all  of  the  discrepancy. 
We  use  the  output  of  chemical  transport  models  to  study  the  effects  of  three  broad  categories 
of  aerosols:  sulphates,  mineral  dust,  and  carbonaceous  aerosols.  We  find  that  the  discrepancy 
is  not  correlated  with  either  sulphates  or  mineral  dust,  but  there  is  a  small  but  significant 
correlation  with  respect  to  carbonaceous  aerosols. 

However,  based  on  their  amount  and  distribution,  the  carbonaceous  aerosols  could  only 
account  for  a  small  fraction  of  the  discrepancy.  To  account  for  a  major  fraction,  the  total 
aerosol  burden  would  have  to  be  predominantly  carbonaceous,  with  single  scattering  albedos 
-0.75  or  smaller,  a  highly  unlikely  situation  at  the  vast  majority  of  observation  sites. 

1066. 

PUTTING  METAL  ATOMS  INTO  FULLERENES:  ENDOHEDRAL 
METALLOFULLERENES 

SHINQHARAH. 

2)efiartment  of  Chemistry,  Nagoya  University,  Nagoya  96*1-8602,  Jaftan 
( First  receive  27  December  1997,  accepted  for  presentation  during  IAS-4) 

Endohedral  metallofullerenes  are  novel  fullerene-based  materials  and  have  attracted  much 
attention  in  the  last  four  years.  In  the  last  couple  of  years,  some  important  progress  have  been 
made  in  direct  structural  analyses  of  metallofullerenes  by  using  synchrotron  X-ray  diffraction 
and  13C-NMR  studies.  Recently,  we  have  succeeded  in  determining  the  endohedral  nature  of 
the  metallofullerene,  Y@C82,  and  obtaining  its  total  electron  density  via  synchrotron  X-ray 
powder  diffraction(l).  The  results  reveal  that  the  yttrium  atom  is  displaced  from  the  center  of 
the  C82  molecule  and  is  strongly  bound  to  the  carbon  cage. 

In  the  present  study,  both  the  isomer  and  the  endohedral  structures  of  a  typical  di- 
metallofullerene,  Sc2@C84,  have  been  determined  for  the  first  time  by  high-resolution  13C- 
NMR  (2)  and  synchrotron  X-ray  diffraction  studies,  respectively.  The  results  show  that  one  of 
the  major  isomer  of  Sc2@C84,  i.e.,  Sc2@C84  (III),  has  a  D2d  (23)  symmetry  and  that  some 
dynamical  averaging  of  the  Sc  ions  might  be  taking  place  around  the  optimum  scandium 
position.  This  is  a  striking  contrast  to  the  Y@C82  case,  where  the  yttrium  atom  is  attached  to 
the  carbon  cage  even  at  room  temperature. 
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Some  important  features  of  the  crystal  structures  of  Y@C82  and  Sc2@C84  will  also  be 
presented  and  discussed. 

1105. 

HOT  PARTICLES  OF  CHERNOBYL  ORIGIN  IN  ENVIRONMENTAL  SAMPLES 
T5CHIER5CH  J.,  tfAQENPFEILF. 

Institute  of  Radiation  Protection  QSR-ffational  Research  Center  for  Environment  and  Health 
2)~^576V  Meuherberg  Qermanif 

( First  received  31  January  1998;  accepted  for  presentation  during  IAS-4) 

Pure  nuclear  fuel  particles  were  released  into  the  atmosphere  during  the  reactor  accident  in 
Chernobyl.  These  particles  are  connected  with  high  concentrations  of  radionuclides  and  are 
called  "hot  particles”.  During  resuspension  experiments  in  the  30-km  exclusion  zone  of 
Chernobyl,  airborne  hot  particles  were  sampled  and  analysed.  Detection  methods  for  hot 
particles  were  (digital)  autoradiography  and  gamma-spectrometry.  In  the  size  range  larger  3  pm 
aerodynamic  diameter  approximately  36  hot  particles  per  1000  m3  were  measured  during 
anthropogenic  enhanced  resuspension. 

Hot  particles  in  the  environment  cause  samples  which  are  not  uniformly  contaminated, 
especially  if  there  are  only  few  hot  particles  in  the  sample.  Because  of  the  inhomogene 
distribution  of  radionuclides  in  environmental  samples  a  significant  measurement  uncertainty 
may  result.  In  laboratory  experiments  the  analytical  uncertainty  for  various  sample  media 
(filter,  soil)  and  measurement  geometry  were  investigated.  A  single  hot  particle  was  analysed  for 
instance  in  a  sample  without  any  other  contamination  in  a  frequently  used  1000  cm3  bottle  by 
gamma-spectrometry.  The  measured  137Cs  activity  may  range  between  a  factor  10  too  high  or  a 
factor  of  20  to  low  (related  to  the  actual  activity  of  the  hot  particle)  depending  on  the  position 
of  the  single  hot  particle  in  the  sample.  For  most  measurement  geometries  it  was  possible  to 
formulate  a  procedure  by  which  the  relation  between  the  measured  and  the  actual  activity 
concentration  can  be  calculated  in  dependence  on  the  position  of  the  hot  particle. 

993. 

YAK  541.18 

BUILT  -  IN  SENSORS  (BIS)  FOR  DIAGNOSTICS  OF  LIQUID  SYSTEMS  ON 
PARAMETERS  OF  PARTICLES  OF  WEAR. 

LOGVINOV  LM. 

Samara  state  aerosfiace  university  named  bif  acad.  S  JP .  Korolev 
(First  received  26  December  1997;  accepted  for  presentation  during  IAS-4) 

In  a  structure  of  any  liquid  system  of  a  product  of  an  air  engineering,  machines  and  process 
equipment  there  are  plenty  of  tribomechanical  units  (  valves,  plungers,  bearings  and  etc. ),  the 
reliability  of  which  significantly  depends  on  a  level  of  contamination  and  other  parameters  of  a 
liquid  /1 ,2,3,4/.  It  is  known,  that  the  imperfect  control  of  a  technical  condition  of 
tribomechanical  units,  included  in  structures  of  liquid  systems,  frequently  causes  failures  and 
emergencies  with  products.  Taking  into  account  the  fact,  that  the  information  on  a  history  of 
development  of  wear  process  can  be  received  from  parameters  of  particles  of  wear,  generated,  it 
is  possible  to  consider,  that  quantity  and  the  size  of  particles,  produced  by  the  contacting  pair, 
present  the  valuable  information  on  a  technical  condition  of  whole  unit  of  friction  /2,3,4 /.  The 
travel  of  a  liquid  together  with  particles  of  wear  in  remote  sites  of  a  system  permits  to  find  out 
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these  particles  in  any  place  of  hydraulic  system,  provided  that  built  -  in  sensors  (BiS)  of 
technical  condition  of  liquid  systems  of  machines  /3/,  offered  in  1984/5/  by  the  employees  of 
ONIL-16  SSAU,  will  be  used  for  this  purpose. 

Existing  till  now  way  of  the  control  of  a  level  of  contamination  of  a  liquid,  based  on  the 
analysis  (including  automatic)  of  samples  taken,  does  not  permit  to  receive  the  information  on  a 
level  of  it's  contamination  in  a  real  time  scale  /2,3/.  Besides,  for  this  method  are  inherent 
significant  errors,  stipulated  by  difficulties  of  maintenance  and  control  of  degree  of  cleanliness 
of  sample  containers  and  presence  of  "filter  effect"  of  a  small  backlash  in  the  sample  valve, 
especially  at  sampling  from  highways  of  high  pressure  (  up  to  30  MPa).  BiS  of  parameters  of 
disperse  phase  (DP)  offered  /3,5/  do  not  require  conventional  sampling  of  a  liquid  and  permit  to 
increase  objectivity  and  efficiency  of  the  control. 

In  the  report  generalized  functional  and  physical  models,  as  well  as  principles  of 
construction  and  feature  of  designs  and  characteristics  of  BiS  of  parameters  of  DP  are 
considered  in  detail.  In  the  report  mathematical  model  of  internal  flowing  part  of  photoelectric 
BiS  and  basis  of  their  metrological  maintenance  are  adduced. 
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HARDWARE  METHOD  OF  INCREASE  CONCENTRATION  LIMIT  OF 
PHOTOELECTRIC  ANALYZERS  OF  CONTAMINATION  OF  A  LIQUID 

KUDRIAVTCEVI.A. 

Samara  state  aetvsftace  unuxrsihf  named  bif  acad .  S  dP .  Konolet/ 

( First  received  26  December  1997;  accepted  for  presentation  during  IAS-4) 


The  concentration  limit  determines  maximum  accounting  concentration  of  particles  in  a 
researched  liquid,  when  the  readout  number  of  particles  differs  from  valid  not  more,  than  on 
10-15  %.  This  error  is  stipulated  by  coincidences  of  particles  in  sensitive  volume  of  an  analyzer, 
i.e.  simultaneous  presence  in  it  more  than  one  particle,  that  results  in  imposing  of  target 
electrical  pulses  of  a  photoelectric  analyzer. 

The  existing  photoelectric  analyzers  of  contamination  of  a  liquid  register  pulses  only  in  case 
when  the  interval  between  them  exceeds  size  of  a  duration  of  a  pulse  /3/.  Thus  the  concentration 
limit  is  determined  by  the  parameters  of  sensitive  volume  of  a  sensor. 

The  form  and  parameters  of  target  pulses  of  a  photoelectric  analyzer  are  determined  by 
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distribution  of  light  exposure  in  sensitive  volume  of  a  sensor,  form  of  a  particle  and  its  speed,  as 
well  as  passband  of  a  electronic  amplifier.  Imposing  of  pulses  results  in  formation  of  a  signal  of 
the  complex  form  with  local  maxima  and  minima.  The  analysis  of  the  form  of  such  signals 
permits  to  recognize  Baf«M-nf  pulses  and,  thus,  to  increase  concentration  limit  111. 

It  can  be  executed  by  fixing  of  size  of  local  maxima,  even  if  the  pulse  was  not  finished. 
Necessary  condition  is  suppression  of  false  maxima,  produced  by  noise,  otherwise  the 
concentration  measured  will  be  overestimated. 

In  photoelectric  analyzers  of  a  type  AZJ-9I5  and  POTOK-945  IV  the  analysis  of  amplitude 
of  pulses  from  a  output  of  a  sensor  is  performed  with  the  help  of  a  row  of  comparators,  the 
outputs  of  which  are  connected  with  the  inputs  of  digital  counters  111.  The  thresholds  of 
operation  of  comparators  are  chosen  in  order  to  execute  the  analysis  of  the  sizes  of  particles 
pursuant  to  GOST  17216-71  (St.Standart).  The  amplitude  of  a  target  pulse  of  a  sensor, 
determined  by  the  size  of  a  particle,  is  fixed  in  a  moment  when  the  comparator  with  a  maximum 
threshold  resets.  Thus  the  analysis  of  a  following  pulse  is  made  after  reset  of  a  comparator  with 
a  minimum  threshold. 

Change  of  logic  of  work  of  a  analyzer  in  order  to  fix  all  local  maxima  of  pulses,  will  allow  to 
decrease  "dead"  time  of  a  analyzer.  For  this  purpose  it  is  enough  to  register  amplitude  of  a  pulse 
in  case  of  sequential  set  and  reset  of  one  of  comparators,  if  between  these  events  does  not  occur 
setting  of  any  other  comparators.  The  size  of  a  hysteresis  of  comparators  should  not  exceed 
level  of  noise  111. 
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PIEZOELECTRICAL  CONVERTERS  IN  MONITORING  SYSTEMS  OF 
PARAMETERS  OF  METAL  PARTICLES 
PQMINOVEX 

(Samara  state  aerosfiace  umversitif) 

(First  received  26  December  1997;  accepted  for  presentation  during  IAS-4) 


The  principle  of  action  of  piezoelectrical  converters  (PEP)  for  the  control  of  size 
distribution  of  metal  particles  in  liquid  or  gaseous  dispersion  fluids  is  based  on  the  n 
transformation  of  energy  of  impact  of  particles  onto  a  sensitive  surface  of  a  piezoelectrical  I 
crystal  to  electrical  signal.  Signal  of  PEP  is  an  radio-wave  pulse  with  initial  amplitude,  which  is  ■ 
proportional  to  mass  and  speed  of  particle  at  the  moment  of  impact.  The  pulses  from  separate 
particles  are  being  amplified,  detected  and  sorted  in  dependence  from  magnitude  for  various  ■ 
channels  of  registration,  according  to  certain  sizes  of  particles.  I 

Obviously,  the  sensitivity  of  a  device  is  completely  determined  by  the  ratio  of  amplitude  of  a  ■ 
useful  signal  to  peak  value  of  a  noise  voltage  on  the  output  of  an  amplifier  (SNR).  A  technique 
and  results  of  calculation  of  the  SNR  for  PEP  and  amplifiers  with  various  parameters  are  ■ 
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discussed  in  the  report .  The  analysis  of  the  results  obtained  shows,  that  the  sensitivity  of  PEP  is 
limited  by  the  noise  of  amplifier.  Maximum  of  the  SNR  is  attained  at  some  optimum  active 
resistance  of  a  piezoelement's  load  and  grows  weakly  with  the  reduction  of  capacity  of  a  load. 
The  amplifiers  with  various  types  of  active  elements  do  not  permit  to  obtain  significant  gain. 
However,  the  application  of  the  amplifiers,  using  bipolar  transistors  or  OA  is  more  preferable; 
for  them  the  best  accordance  with  output  resistance  of  piezocrystal  is  provided,  which  is 
determined  as  by  small  resistance  of  piezocrystal  near  the  antiresonant  frequency,  as  by 
relatively  small  value  of  resistance  of  dielectic  loss.  The  maximum  of  SNR  is  attained  at  Q- 
quality  of  a  resonant  contour  of  an  amplifier  1.5  ...3  times  smaller,  than  Q-quality  of  a 
piezocrystal;  it  corresponds  to  a  threshold  of  sensitivity  of  PEP  about  6.4  mm  (  at  SNR  equal  3) 
for  bronze  particles  at  speed  of  15  m/sec.  at  the  moment  of  impact  ( experimental  value  is  equal 
7  mm ). 

The  process  of  the  transformation  in  PEP  is  executed  in  some  stages.  On  the  first  stage  the 
initial  distribution  of  particles  in  space  in  the  PEP  input  is  being  transformed  to  a  casual 
sequence  of  pulses;  the  intensity  of  pulse  flow  is  proportional  to  the  concentration  of  particles, 
and  the  amplitude  distribution  of  pulses  is  correlated  to  initial  size  distribution  of  particles.  On 
the  second  stage  the  reverse  transformation  to  experimentally  observed  size  distribution  is  being 
made.  The  discrepancy  of  the  function  restored  of  a  distribution  of  particle  size  from  the  initial 
one  is  determined  by  the  errors  of  the  control  of  parameters  of  dispersion  phase.  The 
differences  between  speed  and  density  of  particles,  conditions  of  impact  of  particles  during  the 
analysis,  and  values,  used  during  experimental  graduation  of  PEP,  will  result  in  occurrences  of 
systematic  errors,  and  their  fluctuations  during  the  analysis  will  cause  casual  errors.  However, 
even  during  the  control  of  particles  of  the  same  size  and  parameters  in  the  same  flow,  deviation 
of  signal's  magnitudes  is  observed.  It  is  caused  by  unevenness  of  the  characteristics  of  a 
sensitive  surface  of  the  piezocrystal,  speed  of  a  flow  in  the  cross-section  of  a  channel  and  speed 
of  particles  driven  on  various  trajectories. 

In  the  report  a  technique  and  expressions  obtained  for  density  of  probability  of  restored 
size  distribution  for  monodispersed  particles  at  various  modes  of  flow  of  dispersion  fluids  in  a 
channel  of  PEP  are  discussed. 

Estimations  of  mean  value  and  standard  deviation  for  densities  of  probability  have  given 
values,  correspondingly  1.08  and  0.124  for  laminar  mode  and  1.006  and  0.051  for  turbulent 
mode  of  the  flow. 
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INDICATOR  OF  QUALITY  CONTROL  OF  JET  FUELS  OF  A  TYPE  POTOK-RT 

L06VIN0V  LM.,  MALYGIN  N.A.,  SMAGIN  W.A.,  COURDIN  G.A. 


Samara  state  aerosfiace  university  named  btf  acad.  SJ*.  fiorotyov,  Samara  research  institute  "  £C%dN' 

(First  received  26  December  1997;  accepted for  presentation  during  IAS-4) 


It  is  known,  that  the  reliability  of  fuel  systems  of  products  of  a  air  engineering  is 
significantly  determined  by  a  degree  of  their  contamination  (mechanical  impurity  and 
emulgated  water  )  /1 ,2 /.  The  developed  indicator  of  the  control  of  a  degree  of  jet  fuel's 
cleanliness  permits  to  determine  excess  allowable  and  limiting  levels  of  the  contents  of 
mechanical  impurity  and  emulgated  water  during  refuel  of  flying  vehicles  and  executes 
switching  of  external  executive  devices  (slide-valves)  if  a  limiting  level  is  exceeded. 

The  block  diagram  of  an  indicator  of  a  type  "POTOK-RT"  consists  of  photoelectric  built  - 
in  sensor  ( BiS  ),  performed  in  explosion-proof  variant  and  included  in  gap  of  fuel  main  with 
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diameter  of  100  mm,  as  well  as  electronics  unit  111.  Photoelectric  BiS  works  on  a  principle  of 
measurement  of  light  flows,  scattered  by  particles  (droplets)  of  insoluble  water  12,31.  For  use  of 
a  photoelectric  sensor  for  the  control  of  parameters  of  mechanical  impurity  and  emulgated 
(insoluble)  water  in  jet  fuel  were  conducted  experimental  researches  on  valuation  of  a  spectral 
structure  of  mechanical  impurity  and  emulgated  water,  passed  through  the  filter-separator  if 
fuel  flow  changed  12,31.  Results  "of  experimental  researches  have  allowed  to  establish,  that  the 
particles  of  insoluble  water  have  the  sizes,  more  than  two  times  exceeding  average  size  of  filter 
pores(  ~  5  mm  )  in  a  wide  range  of  the  flows,  and  overwhelming  number  of  particles  of 
mechanical  impurity  have  sizes  in  a  range  5  ...10  mcm  ( i.e.  less  than  10  mcm  )  12,31.  Thus,  with 
the  help  of  photoelectric  BiS,  if  a  filter  with  performance  of  5  mcm  is  available  in  a  hydraulic 
path,  one  can  separately  register  the  parameters  of  mechanical  impurity  and  water,  emulgated 
in  jet  fuel. 

Main  constructive  and  metrological  characteristic  of  a  developed  indicator  of  a  type 
"POTOK-RT"  are  informed  in  the  report.  Particularly,  "POTOK-RT"  can  supervise  a  degree 
of  cleanliness  of  fuels  of  a  type  TC-1,  T-l,  T-2,  PT,  T6  and  other,  when  fuel  flow  is  within  the 
limits  of  50.. .2500  (1/min)  and  pressure  in  a  highway  -  0.1  ..1.6  MPa. 

Operation  of  a  device  in  a  range  of  temperature  of  a  environment  from  -50  up  to  +  50|  C  is 
permitted.  The  range  of  particles  size  registered  is  5...50  mcm,  range  of  indication  (in  %  of  mass 
concentration):  for  mechanical  impurity  -  5.10-4;  for  emulgated  water  -  5.10-3.  Mass  of  a  sensor 
is  not  exceed  10  kg,  and  electronics  unit  -  not  more  than  40  kg.  Feed  of  an  indicator  is 
performed  from  a  alternating  current  circuit  220  V  /  50Hz  and  direct  current  source  -  27  V. 
Consumed  capacity:  on  an  alternating  current  - 150  VA;  on  a  direct  current  -  70  YA. 
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APPLICATION  OF  MICROCOMPUTERS  IN  SYSTEMS  OF  RECOGNITION  OF 
COMPLEX  PULSES  FROM  PARTICLES  ON  THE  OUTPUT  OF  PHOTOELECTRIC 

GAUGES. 

KUDRIAVTCEY  I.A.,  FADEEV  V.V. 

Samara  State  dewsftace  Unit/ersthf  named  btf .  dead.  SfP.  /{owlet/  /SSAU J 
(First  received  26  December  1 997;  accepted  for  presentation  during  IAS-4) 

The  photoelectric  analyzers  of  disperse  phase  (DP)  parameters  use  a  principle  of 
registration  of  a  light  flow,  scattered  by  the  particle  in  sensitive  volume  of  the  gauge.  71/  As  a 
result  of  simultaneous  presence  more  than  one  particle  in  sensitive  volume  of  the  photoelectric 
gauge  imposing  of  electrical  pulses  on  its  output  occurs.  Thus  the  multichannel  peak  analyzer, 
processing  target  signal  of  gauge,  can  not  correctly  interpete  a  pulse,  being  the  result  of 
imposing  of  two  and  more  separate  pulses.  So  the  concentration  measured  is  distorted. 
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Concentration  determination  error  value  depends  on  a  duration  of  target  pulses  and 
concentration  of  DP.  In  !2I  there  is  the  formulation  of  the  numerical  approach  to  the  calculation 
of  value  of  this  error. 

The  employees  of  research  laboratory  of  SSAU  ONIL-16  have  developed  the  technique  of 
processing  of  target  pulses  of  a  gauge,  enabling  to  increase  number  of  pulses,  correctly  registered 
by  multichannel  peak  analyzer  owing  to  analysis  of  pulse  form. 

The  principle  of  work  of  the  system  offered  leans  on  the  allocation  of  local  maxima  and 
minima  in  the  form  of  complex  target  pulses,  produced  as  a  result  of  concurrence  of  particles  in 
sensitive  volume. 

The  processing  of  a  signal  is  conducted  with  the  help  of  a  system  of  comparators,  separating 
such  pulses  into  different  ones  the  amplitude  of  which  is  determined  by  separate  particles, 
participating  in  concurrence. 

Necessary  condition  of  correct  division  of  pulses  is  exception  of  consideration  local  extremal 
values,  stipulated  by  noise.  It  is  made  with  the  help  of  comparison  of  size  of  local  minima  with  a 
level  of  a  voltage,  a  little  exceeding  noise  level. 

The  modern  element  base  permits  to  organize  high-speed  digital  processing  of  a  target  signal  of  a  gauge 
and  to  make  the  analysis,  proceeding  from  a  duration  local  maxima  and  minima.  Modeling  of  complex  pulses 
with  the  help  of  a  computer  has  shown,  that  local  maxima  and  minima  in  complex  pulses  have  a  duration, 
essentially  exceeding  average  duration  of  noise  peaks,  which  can  be  accepted  for  separate  pulses.  Thus,  using 
the  sampling  of  a  target  signal  of  the  gauge  and  carrying  out  the  analysis  of  sample  as  values  in  a  real  time 
scale,  it  is  possible  to  distinguish  noise  peaks  and  peaks,  produced  as  a  result  of  concurrences  of  pulses.  The 
efficiency  of  such  time  recogn  ition  is  more  significant  owing  to  the  reduction  of  threshold  value  necessary  for 
correct  minima  determination  and,  accordingly,  increase  of  quantity  of  separated  complex  pulses. 
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ON  SOME  TURBULENCE  MODEL  OF  FREE  TWO-PHASE  JETS 

TSIPENKO  A.V. 

12587  /  Mo  scour,  Volckdewtskoe  shosse,  1,  JMJ,  MJJ  NT  ULAJ . 

(First  received  5  November  1997) 

For  the  theoretical  determination  of  the  parameter  fields  in  two-phase  jets,  there 
exist  a  great  number  of  approaches  based  on  the  different  notion  about  the  discrete 
fraction,  the  different  approach  to  taking  into  account  the  turbulence.  Besides,  the 
engineering  practice  constantly  requires  -  when  modeling  such  factors  as  flow 
nonisotermicity,  particle  polydispersity,  collision  of  one  particle  with  another,  phase 
transitions,  etc.  But  these  factors  shade  the  peculiarities  connected  with  different 
approaches  used  at  constructing  models,  though  the  understanding  of  internal 
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peculiarities  of  models  is  necessary  at  the  selection  of  a  concrete  model  for  solving  a 
concrete  problem. 

In  this  work  an  attempt  to  show  the  peculiarities  of  five  different  approaches  to 
modeling  the  two-phase  turbulent  axisymmetric  jet  is  made  based  on  the  detailed 
experiments  /5,6/.  The  model  1  is  the  Prandtl-Abramovich  model  of  first  order.  The 
model  2  is  the  model  of  Gavin  at  al.  13/,  the  model  3  is  the  model  of  Elghobashi  at  al. 
14/.  The  model  4  is  the  model  of  Zaichik  at  al.  /I/,  the  model  5  is  the  model  of  Mostafa 
at  al.  151  (this  is  so-called  stochastic  model).  A  detailed  modelling  of  experiment  was 
carried  out  according  to  the  model  of  authors  and  also  -  according  to  the  modified 
versions  of  models. 

Based  on  the  calculation  performed,  the  following  conclusions  can  be  drawn:  the 
best  results  can  be  expected  from  the  stochastic  model  taking  into  account  the 
interaction  of  particles  but  this  model  is  not  suitable  for  the  realization  on  PC  at  this 
stage;  for  obtaining  the  minimax  assessment,  the  model  1  is  the  most  suitable;  for 
earring  out  a  more  detailed  calculation,  the  modification  of  model  3  is  advisable  as  a 
most  simple  one. 
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AEROSOL  EMISSION  FROM  CONTAMINATED  STRIP  OF  SOIL  DURING 
HARROWING  AND  TRUCK  MOVING 

GARGER  E.K. 

Jnstitute  of  jfladioecohgtf  UtMS  7olstiotf  St.  fY  252033  Kuo.  Ukraine 
(First  received  4  Novetnber  1997;  accepted  for  presentation  during  IAS-4) 

Measurement  of  237Cs  air  concentration  and  “hot”  particles  for  simulation  of  agricultural 
works  (  harrowing )  and  driving  of  vehicles  along  a  dirt  track  into  the  exclusive  Chernobyl  zone 
allowed  to  estimate  the  emission  flux  and  rate  using  solution  of  the  turbulent  diffusion  equation 
for  a  dust  strip[l].  Measurements  were  conducted  by  the  gradient  installation  at  the  1.0,  1.8,  2.5, 
3.5  m  heights  and  impactor  with  the  aerodynamic  cut  off  diameters  2.0, 4.0,  7.0,  12,  20,  30  jim  [2j. 
Experiments  were  carried  out  from  two  strips  with  the  density  contamination  by  237  Cs  0.31 
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±  0.05 , 0.56  ±  0.06  [Mbq  m"2]  and  also  the  density  of  number  “hot”  particles  27.1 0‘4  [m'2],  60.5 
x  10"4  [m‘2]  respectively. 

Vertical  flux  of  237  Cs  for  six  experiments  was  varied  from  22.2  ±  5.0  to  460  ±  90  [mBq  m'2  s' 
*]  depending  on  a  kind  of  vehicles  and  meteorological  conditions.  The  emission  rates  have 
values  from  0,07x1 0'6s  4  to  1,5x1 0'6  s4  and  were  by  three-four  orders  of  magnitude  higher  than 
for  the  wind  resuspension  conditions.  “Hot”  particles  were  measured  in  the  third  experiments 
that  was  given  estimations  of  the  emission  rate  ( 1  .l-2.5)xl0'6  s4. 
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POINT  IONS  APPROXIMATION  WITHIN  THE  MARCH  MODEL  FOR  THE 

FULLERENE  MOLECULE 
DESPA  F. 
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Magurde  -  Bucharest,  PO  Box  MQ-6  Plomanui 

( First  received  26  January  1998;  accepted  for  presentation  during  IAS-4) 


Progress  in  the  investigations  of  the  Buckminsterfullerene  has  until  recently  been  largely 
confined  to  the  molecule  model  within  which  the  positive  ions  are  uniformly  smeared  over  the 
surface  of  a  sphere  and  the  valence  electrons  constrained  to  move  on  the  sphere  surface. 

The  model  has  successfully  been  used  in  describing  some  electronic  and  optical  properties  of 
C60.[l-4] 

Recent  interest  centers  on  new  approach[5-8]  of  the  continuum  positive  charge  model  which 
employ  Thomas-Fermi  theory  in  describing  the  electron  distribution  and  the  stability  of  the 
fullerene.  The  latter  molecule  model  was  inspired  from  the  March's  one-centre  model[9]  for 
heavy,  almost  spherical  molecules.  The  results  were  decidedly  encouraging,  and  led  them  to 
suggest  possible  improvements.  One  of  them  we  attempt  to  present  in  this  paper. 

We  shall  use  a  point  ions  approximation  within  the  March  model  for  the  fullerene  molecule 
and,  we  shall  self-consistently  derive  the  electron  distribution  of  a  fullerene  molecule  by  a 
systematic  application  of  the  well-known  results  of  the  many-body  perturbation  theory. 

Previously, [9]  the  March's  one-centre  model  was  employed  to  investigate  special  molecules 
XY_n,  like  CH_4  or  SF_6,  and  it  has  been  provided  with  a  sound  theoretical  basis.[10]  Shortly, 
the  positive  charges  of  the  Y  nuclei  are  smoothed  out  uniformly  over  the  surface  of  a  sphere 
with  the  X  atom  at  the  centre  and,  then  the  essential  problem  being  to  apply  self-consistent  field 
methods  for  the  delocalized  electrons. 

As  a  theory  in  its  own  right,  the  method  developed  by  March  has  not  been  without  its 
successes,  and  it  seemed  a  natural  step  therefore  to  investigate  whether  the  method  could  be 
extended  to  the  fullerene  molecule.  The  March  model  strictly  corresponds  to  the  endofullerene 
molecule  and  it  has  been  explored  recently  by  Clougherty.[8] 
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For  the  fullerene  case,  there  is  no  central  atom  and  the  boundary  conditions  imposed  in  the 
March  model  change  at  the  origin.[6] 

The  molecule  model  assumes  that  the  valence  electrons  cover  the  inner  and  the  outer  surfaces 
of  the  uniformly  charged  fullerene  cage  moving  in  a  common  potential  generated  both  by  the 
positive  charges  and  by  their  distribution.  One  point  need  stressing  here:  Smearing  the  positive 
ions  into  a  continuum  surface  charge  distribution,  as  indicated  above,  it  leads  to  electrons  moving 
in  a  less  rapidly  varying  spatial  potential  than  for  the  point  ions  in  the  fullerene  molecule.  (Note 
that  inside  a  sphere,  the  electrostatic  potential  due  to  a  surface  charge  distribution  is  constant.) 
Mostly,  the  inside  electron  distribution  seems  to  be  affected  by  employing  the  continuum  positive 
charge  approximation;  only  lesser  than  half  of  all  the  valence  electrons  of  the  fullerene  molecule 
are  inside  the  shell.[6,7]  Therefore,  the  fullerene  molecule  being  too  "rarefied"  within  its  natural 
limits,  some  objections  can  be  risen  on  its  mechanical  stability.[5-7] 

This  situation  can  be  overcame  in  a  case  which  we  shall  present  here  by  employing  a  point 
ions  approximation.  In  this  case,  the  valence  electrons  are  found  to  be  confined,  in  majority, 
inside  the  shell  as  a  consequence  of  the  adequate  changing  of  the  internal  electrostatic  potential. 
Moreover,  both  the  inside  and  the  outside  electron  distributions  show  distinctive  peaks  near  the 
fullerene  cage, [1 1,12]  fact  which  differs  from  the  other  results  recorded  in  the  field[5-7] 
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(First  received  23  January  1998;  accepted  for  presentation  during  IAS-4) 

Our  knowledge  on  the  events  occurring  in  the  course  of  fullerene  formation  is  limited 
primarily  because  experimental  techniques  for  high-temperature  chemistry  have  not  been  well 
developed.  For  example,  it  is  not  yet  clear  if  the  distribution  of  configurational  isomers  in 
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higher  fullerenes  fraction  represents  thermodynamic  equilibrium  or  a  snapshot  of  kinetic 
process.  An  well-known  example  favoring  the  kinetic  view  is  the  disagreements  in  the  kinds 
and  relative  amounts  of  the  isomers  of  [78]  fullerene  separated  from  the  extract  of  soot 
produced  by  arc  discharge  of  carbon  electrodes:  Diederich  et  al.  first  separated  two  isomers, 
D2v(I)  and  D3,  in  a  ratio  of  ca  5:1,  then  Kikuchi  et  al.  gave  three,  D2v(II),  D2v(I)  and  D3,  in  a 
ratio  5:2:2,  then  Taylor  et  al.  and  we  found  ratios  of  18:52:30  and  595:  1026:386,  respectively, 
for  the  same  three  components  as  found  by  Kikuchi  et  al.  This  and  other  examples  might 
appear  to  demonstrate  experimental  difficulties  in  controlling  high-temperature  processes. 

However,  we  doubt  the  validity  of  these  determinations  for  two  reasons.  First,  all  of  the 
above  analyses  (HPLC)  ignore  possible  variation  of  extinction  coefficients  among  the  isomers 
at  the  UV  wavelength,  with  which  relative  peak  height  was  determined.  We  noticed 
considerable  differences  in  the  shape  of  spectra  of  the  above  three  isomers  around  312  nm. 
Second,  structural  assignments  have  been  heavily  assisted  by  the  computed  enthalpies  at  0  K 
(for  ab  initio  methods)  or  at  room  temperature  (for  semiempirical  methods).  This  is  doubly 
wrong  because  the  annealing  occurs  at  much  higher  temperature,  and  the  effect  of  vibration 
must  be  explicitly  taken  into  account  by  using  free  energies.  Regarding  the  second  point, 
recent  progress  in  evaluating  free  energies  of  fullerene  isomers  over  a  wide  range  of 
temperatures  (typically  0  to  10000°K)  using  higher  levels  of  MO  theories  has  provided  reliable 
criteria  to  determine  equilibrium  compositions  of  isomers  and  straighten  the  past  confusion. 

Under  this  circumstance,  if  we  assume  thermodynamic  equilibrium  and  have  accurate 
experimental  compositions  of  isomers,  we  will  be  in  a  position  to  estimate  the  temperature  of 
annealing.  For  this  purpose,  we  need  accurate  distributions  of  isomers  in  higher  fullerenes. 
Fortunately,  recently  reported  method  of  introducing  helium  atom  into  the  inside  of  fullerenes 
under  high  pressure  of  helium  (BC  provides  a  convenient  determination  of  isomeric 
compositions.  AJthough  the  rate  of  He  incorporation  by  this  method  does  not  exceed  a  few 
tenths  of  percent,  highly  sensitive  3He  NMR  allows  analysis  of  the  mixture  without  further 
purification.  Applying  the  method  to  a  sample  of  'highly  purified  fullerene  fraction  containing 
mostly  C78'  and  a  similarly  designated  sample  of  C84,  Saunders  and  his  coworkers  found  that 
the  purified  samples  contain  five  and  nine  isomers  of  [78]-  and  [84]fullerenes,  respectively.  In 
contrast,  only  three  isomers  of  [78]-  and  two  isomers  of  [84]fullerenes  have  been  described 
previously. 

Thus,  temperature  range  of  annealing  process  in  the  fullerene  formation  has  been  estimated 
to  be  2300°K  with  standard  deviation  of  a  few  hundred°K,  by  fitting  the  isomers  distribution  of 
[78]-  and  [84]fullerenes  obtained  by  3He  NMR  measurements  to  the  computed  free,  energies  of 
isomers  vs  temperature  relation.  Stone- Wales  rearrangements  occur  in  this  temperature  range 
about  105  times  per  second,  fast  enough  to  reach  complete  thermal  equilibrium  among 
configurational  isomers  of  IPR  fullerenes. 
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With  the  advent  of  the  C60  fullerene  molecule  we  are  in  the  presence  of  a  new  microscopic 
object:  a  hollow,  highly-symmetric,  (quasi-)  spherical  molecule  consisting  of  a  large  number  of 
carbon  atoms.  Molecular  physics  can,  therefore,  borrow  standard  methods  for  treating  such 
an  object  from  solid-state  and  condensed  matter  physics. 
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To  the  first  approximation  the  fullerene  molecule  may  be  viewed  as  a  spherical,  elastic  shell 
of  atoms;  having  derived  its  elastic  energy,  one  may  obtain  the  corresponding  vibration 
spectrum. 

The  linear  elasticity  of  a  spherical  thin  film  has  to  be  established  from  first  principles. 

The  oscillation  modes  of  this  sphere  can  be  classified  into  four  classes,  out  of  which  a  few 
particular  modes  only  can  be  computed  analytically.  The  vibrations  are  coupled  to  rotations, 
the  main  effect  of  this  coupling,  however,  being  static  deformations  beyond  the  harmonic 
approximation.  If  such  a  molecule  is  being  to  blow  up  during  rotation,  this  would  happen  for 
certain  polar  angles  on  the  sphere;  a  situation  never  reached,  however,  for  the  fullerene 
molecule.  The  dynamical  anharmonicities  of  such  an  elastic,  hollow  sphere  are.  nevertheless, 
an  extremely  intriguing  subject. 

Carbon  is  a  life  element  (is  our  life  carbonic?).  We  know  it,  mainly,  as  sp 2-hybridizations  in 
graphite  layers,  or  sp3-hvbridizations  in  diamond.  Is  the  fullerene  molecule  a  curved, 
spherically-shaped  graphitic  layer?  The  electron  affinity  of  carbon  is  1.26  eV,  while  the 
electron  affinity  of  the  C60  fullerene  molecule  is  much  higher,  about  2.65  eV. 

Any  standard  theory  of  chemical  bonding  would  have  principled  difficulties  in  accounting 
for  this  discrepancy. 

How  does  a  fullerene  molecule  react  to  an  electron  moving  in  the  vicinity  of  its  surface? 
One  may  think  that  the  molecule  gets  polarized,  and  bound  states  will  appear  for  the  moving 
electron. 

The  electronic  spectrum  of  such  a  quantum  system  is  a  hydrogen-like  spectrum,  in 
agreement  with  the  experimental  indications  of  the  single-charged  fullerene  anion. 

Highly-charged  anions  could  also  be  treated  within  such  a  simplified  model,  at  least  in 
principle. 

Layered  structures  of  graphite  have  been  doped  in  the  past  with  alkali  cations,  which  are 
easily  accommodated  in-between  the  layers,  with  the  hope,  among  others,  to  fabricate  electric 
charge  batteries.  Solid-state  fullerites  accept  easily  alkali  cations,  too,  and  form  stoichiometric 
compounds  to  various  degrees.  The  best  known  among  these  alkali  fullerides  are  A3C60,  where 
A  denotes  Rb,  K,  Cs,  or  even  Na  and  Li.  These  compounds  have  a  fee-  structure,  with  two 
distinct  coordination  sites  for  the  alkali  cations,  one  tetrahedral,  the  other  octahedral.  These 
two  types  of  sites  look  like  fullerenic  cages  wherein  alkali  cations  are  accommodated.  The 
tetrahedral  coordination  is  rather  tight,  so  that  the  relatively  small-size  alkali  cations  occupy 
central  positions  inside.  On  the  contrary,  the  octahedral  coordination  is  pretty  wide,  and, 
while  large  alkali  cations  like  Cs  are  central  in  these  coordination,  small-  and  even  medium- 
size  alkali  cations,  like  Li,  Na,  and,  respectively,  K  are  placed  off  centre,  along  the  structural 
directions  of  high  symmetry.  For  example,  a  K  cation  may  ocupy  one  of  the  eight  comers  of  a 
small  cube  centered  on  the  octahedral  coordination.  Detailed  computations  using  inter-ionic 
potentials  confirmed  this  picture,  leading  to  the  conclusion  that  ocathedrally  coordinated 
alkali  cations  in  some  fcc-alkali  fullerides  may  acquire  off-centre  sites  placed  along  the  (111)- 
symmetry  directions.These  off-centre  positions  of  the  alkali  cations  in  alkali  fullerides  give 
certainly  birth  to  a  certain  disorder,  though  not  a  completely  undetermined  one,  i.e.  this 
disorder  is  only  a  partial  one,  preserving  to  a  certain  degree  the  original  ordering  of  the  host 
lattice.  This  circumstance  is  rather  singular,  in  any  case  not  very  common  in  solids,  and  its 
effects  on  the  transport  phenomena,  thermal  properties,  local  electronic  structure,  etc  remain 
to  be  investigated.  In  particular,  diffusion  of  the  interstitial  impurities  on  off-centre  sites  may 
exhibit  new,  universal  features,  still  unknown,  to  a  large  extent. 

The  off-centre  sites  may  degenerate  in  highly-doped  alkali  fullerides  into  clusters  of  small- 
size  alkali  cations  built  inside  the  octahedral  cages.  Tetrahedral-,  cubic-shaped  and  even 
cubic-centered  Na  clusters  (i.e.  Na4,  Nas  and,  respectively,  Na9)  have  been  reported  in  alkali- 
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doped  fullerites,  and  the  questions  of  their  stability,  the  nature  of  their  chemical  bonding,  the 
degree  of  ionicity,  the  extent  of  their  metallic  behaviour,  etc,  have  been  rightly  raised.  These 
atomic  systems  are  very  complex  to  be  approached  by  any  specific  theoretical  method,  even  a 
numerical  one.  We  are  left,  for  the  time  being,  with  approximate  models,  able  to  give  only  a 
qualitative  understanding  of  these  micro-objects.  Such  an  approach  is  the  Thomas-Fermi 
model,  where  the  electronic  cloud  moves  in  a  self-consistent  potential,  usually  of  high 
symmetry.  The  Thomas-Fermi  model  for  this  situation  tells  us  that  the  tetrahedral  cages  are 
too  small  to  permit  clusters  building;  that  the  alkali  clusters  in  the  octahedral  cages  are  only 
formed  in  the  presence  of  the  cage  walls  which  give  rise  to  huge,  repulsive  electronic 
potentials;  in  other  words,  these  clusters  are  actually  groups  of  alkali  cations  strongly 
squeezed  inside  the  fullerenic  cages;  this  squeezing  generate  a  high  degree  of  collectivization  of 
the  alkali  electrons,  so  that  we  may  view  these  micro-objects  as  small  metallic  drops;  whose 
ionicity  is  not  very  high,  however:  the  Na4  cluster,  for  instance,  has  a  total  charge  of  about 
+2.7  electronic  charge,  the  Na9  cluster  is  almost  neutral,  while  the  Na8  cluster  seems  to  be 
rather  unstable.  Alkali  clusters  in  highly-doped  fullerides  may  exhibit  their  own  molecular 
dynamics,  which  is  worth-testing  by  various  spectroscopical  methods. 

There  is  no  perfect  solid,  and  the  alkali  fullerides  are  no  exception.  Usually,  the  defect 
concentration  increases  with  increasing  temperature.  However,  upon  certain  conditions  of 
preparing  the  sample,  when  the  preparation  involves  an  equilibrum  process,  a  slight  defect 
concentration  may  appear,  which  is  independent  of  temperature,  and  this  seems  to  be  the  case 
for  some  alkali  fullerides.  In  these  compounds  there  seems  to  exist  a  small  concentration  of 
alkali  vacancies  in  the  tetrahedral  coordination,  which  give  rise  to  an  additional  line  in  the 
NMR  spectra  of  87Rb  and  39K.  This  phenomenon  is  known  as  the  T-TD  splitting  of  the  NMR 
spectra  of  the  alkali  cations  in  Rb3C60  and  K3C6O,  and  the  mechanism  of  alkali  vacancies 
migrating  through  the  lattice  seems  to  explain  the  occurrence  of  the  additional  TD-line,  beside 
the  T-  and  O-lines  originating  in  the  two  distinct  types  of  coordination  (tetrahedral  and 
octahedral)  of  a  perfect  compound. 

The  octahedral  off-centre  positions  of  the  alkali  cations  in  these  compounds  may  also 
distort  the  shape  of  the  alkali  NMR  lines  originating  in  the  tetrahedral  cordination.  Usually, 
the  off-centre  sites  generate  a  quadrupolar  coupling  whose  effect  in  the  NMR  spectrum  is 
averaged  out  by  the  tunneling  of  the  atoms  between  the  highly-symmetric  off-centre  sites. 
However,  in  the  case  of  K3C60,  the  alkali  cations  in  the  tetrahedral  sites  are  polarized  by  the 
octahedral  off-centre  cations,  in  such  a  way  that  a  net  effect  is  obtained  in  the  form  of  an 
assymmetric  shape  of  the  tetrahedral  NMR  line.  This  seems  to  be  again  a  rather  unique 
situation,  pertaining  to  the  fullerenic  compounds. 


1076. 

LASER  BEAM  EVAPORATION  OF  ICE  PLATE  AEROSOL  PARTICLE 

KUCHEROV  A.N. 

Centred  derokifdrodifhandc  Institute  (T&AQJ),  2)efiart>neht  of  Rundahtental  Research, 
iiOt 60  Zhuicooslof,  Moscou /  region,  Russia 
(Received  01  October  1997;  accepted  for  presentation  during  IAS-4) 

When  the  investigating  the  destruction  process  and  describing  the  mass  and  heat  exchange 
of  ice  aerosol  particles  under  laser  beam  radiation  a  large  number  of  particles  may  be  treated 
as  plate  disk,  the  thickness  of  which  is  less  than  its  radius  [1],  The  physical  evaluations  show 
that  energy  demand  and  time  necessary  to  heat  an  ice  aerosol  particle  up  to  the  melting 
temperature  are  significantly  lower  than  those  for  the  melting  process.  Similarly,  energy 
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expense  and  melting  time  are  significantly  lower  than  evaporation  time  and  evaporation  energy 
of  a  particle,  transformed  into  a  droplet. 

Studying  the  sublimation  and  evaporation  process  of  a  single  ice  disk  is  made  at 
temperature  T,K  and  heat  release  intensity  q,W/m3  averaged  over  the  volume  of  the  aerosol 
particle.  If  the  beam  intensity  is  moderate,  then  the  melting  temperature  is  not  reached.  Let's 
call  the  maximum  heat  release  intensity  q,  at  which  the  particle  is  not  melted,  threshold  of 
melting  q^i..  In  the  first  its  value  depends  on  ambient  air  temperature  Tm  ,  pressure  qraeit.  and 
minimum  particle  size  (half  thickness  of  the  disk).  In  Fig.l  the  dependence  of  value  on  the 
ambient  temperature  Tm  is  drawn  at  a  pressure  p00  =  lbar  and  a  disk  half  thickness 
r=d/2=lmkm.  For  comparison,  the  dependencies  of  qmeit  value  versus  7^  are  also  drawn  for  a 
sphere  and  long  thin  cylinder  of  r=lmkm. 

lg[qmdt,W/rn3]  ,K 


Thermal  physical  and  optical  properties  of  ice  and  water  are  insignificantly  different  ones 
from  another  [1-3],  except  thermal  conductivity  coefficient  and  vapour  saturation  pressure.  In 
the  same  time  the  vapour  mass  flow  from  the  disk  surface  is  significantly  less  than  that  from 
the  cylinder  surface.  The  latter  is  less  than  vapour  mass  flow  from  the  sphere  surface  if  the 
cylinder  and  sphere  radii  are  equal.  Thus,  the  phase  state  of  an  aerosol  particle  (ice  or  water) 
influences  on  heating  and  evaporation  process  firstly  through  the  ice  aerosol  particle  form. 
When  q<  qmeit  the  particle  slowly  sublimates  losing  its  mass.  The  dependencies  of  the  ice 
particle  evaporation  efficiency  on  ambient  physical  parameters,  incident  radiation,  particle  size 
are  investigated.  The  characteristics  of  plate  (disk)  and  spherical  ice  particles  sublimation  and 
evaporation,  as  well  as  the  super  cooled  water  droplet  evaporation  are  compared.  This  work 
is  done  under  the  financial  support  of  the  Russian  Foundation  of  Fundamental  Investigation 
(RFFI)  and  ISTC  (Project  200). 
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RADIOACTIVE  DISTRIBUTION  OF  SIZE  PARTICLES  FOR  SIMULATION  OF 
SOME  ANTROPOGENIC  ACTIVITIES 
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(First  received  5  February  1998) 

Results  for  the  antropogenic  activities  conducted  in  the  frame  of  the  Project  ECP  1 
“Contamination  of  surfaces  by  resuspended  material”  is  presented.  The  accent  is  made  on  the 
describing  of  the  radioactive  distribution  of  size  particles  for  the  emission  and  transport  processes 
simulated  in  the  real  field  conditions  into  30  km  exclusive  zone. 

For  tractor  and  truck  experiments  the  character  of  the  radioactivity  distributions  of  size 
particles  had  the  similar  form  with  two  maximums  for  the  2-4  pm  range  and  the  12-20pm  one.  In 
all  agricultural  experiments  it  was  a  considerable  part  of  activity  distributed  at  the  particles  of  0.1 
pm  to  2.0  pm  that  is  at  the  inhaleable  range  of  size  distribution.  This  part  was  equal  33%  ±  6%. 

From  vertical  profiles  of  Cs-137,  Sr-90,  Pu-239+240,  Pu-  238  and  Am-241  concentrations  in 
two  emission  experiments  with  the  high  values  of  the  emission  rates  and  assuming  that  ratios 
between  Cs-137  and  other  nuclides  did  not  change  with  different  ranges  of  size  particles  it  was 
carried  out  the  radioactivity  size  particle  distributions  for  these  nuclides  by  Cs-137  size 
distributions.  The  air  concentrations  of  the  plutonium  sum  was  made  up  36-40%  from  the  total 
concentration  for  the  inhaleable  (  0.1  -  2.0  pm  )  range  and  for  giant  particles  (12.0  -  20.0  pm  )  -  ~ 
20%. 

Ratios  of  the  settling  and  friction  velocities  wg  /  u*  were  calculated  for  the  estimation  of  the 
transport  ability  the  large  and  giant  particles.  These  ratios  were  0.026-0.070  for  different 
experiments  .  It  means  that  particles  with  d  =  12-20  pm  may  consider  as  light  particles  that  is  to 
neglect  their  settling  velocity  during  the  windy  and  unstable  conditions  preservation.  So  this 
supports  a  necessity  to  take  into  consideration  this  fact  for  the  different  tasks  of  dose  assessments 
and  radioactivity  redistribution  in  the  underlying  layer  of  ground. 

Measurement  of  the  number  concentrations  to  shown  that  the  mean  number  concentration 
for  large  particles  (3-10  pm  and  10-30  pm)  six  times  more  the  mean  number  concentration  of  fine 
particles  (0.6- 1.0  pm).  The  variation  factor  is  more  for  giant  particles  (10-30  pm)  and  the  ratio 
(Nmax  /  Nmin)  has  three  order  of  magnitude  for  this  range  of  particles  compare  with  7  times  for 
the  fine  particles  range. 

Measuring  were  allowed  to  estimate  the  radioactive  loading  of  size  particles  and  to  show  the 
enrichment  of  resuspended  particles  compare  with  soil  particles  for  the  inhalation,  respireable 
and  large  ranges  of  particles.  The  enhancement  factor  is  increased  from  4  to  29  times  for  (  d  <  2 
pm  )  and  (7-16  pm  )  ranges  respectively. 
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MONODISPERSE  LATEXES.  MAKING,  USING,  CHARACTERISTICS. 

CHECHIK  O.S. 
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(Received  16  December  1997;  accepted  for  presentation  during  IAS-4) 

Monodisperse  polystyrene  latexes  is  especial  group  of  latexes.  Their  main  distinction  is  a 
narrow  latexes  particles  distribution  on  size.  It  permit  to  employ  these  latexes  for  calibrating 
and  checking  of  distinguish  devices  (electronic  microscpes,  particles  counters  and  other),  for 
checking  of  filters  and  filtering  devices,  for  creation  of  modelling  colloid  systems  with  giving 
characteristics.  Other  specific  region  of  their  employing  is  a  protein  sorbtion  on  latex 
particles  surface  for  making  of  medical  diagnosticums. 

We  can  make  these  latexes  in  laboratory  scale  by  means  emulsion  polymerisation  of  styrene 
in  presence  of  little  strictly  measuring  amount  of  emulgator  (sodium  laurate  or  myristate  as 
usually).  We  can  receive  by  this  way  latexes  with  particles  diameter  in  diapasone  0,05  microne. 
For  making  of  latexes  with  larger  particles  we  use  usually  seemed  polymerisation. 

An  essential  difficulty  of  these  latexes  receiving  is  their  reliable  attestation  (determination 
of  middle  particle  diameter  and  of  degree  their  polydispersity.  For  their  describing  we  use  the 
average-number  (S  d/n)  value  of  diameter  and  average-square  deviation  from  average  diameter. 
We  use  for  measuring  these  characteristics  two  methods:  electronic  microscopy  (miroscope 
Tesla  BS-242E)  and  laser  spectroscopy  (Coultronix  N4). 

The  characteristics  of  latexes  we  received  are  next: 

Latex  concentratio  10%  (mass) 

Particles  dimensions  diapason  0,05  -  4,0  microne 

Particles  dimensions  measuring  error  1  -3% 

Polydispersion  extent  5%  (for  latexes  with  particles  diameter  0,05-0,1  microne  and  3, 0-4,0 
microne  10%). 

It  should  be  emphased,  here  are  showed  the  guaranteed  values  of  characteristics.  Real 
values  can  be  higher.  Real  measured  polydispersity  extent  can  be  in  diapason  2-3%  and  less. 

Other  characteristics  of  these  latexes  are  next: 

Dissoluble  in  water  touch  concentration  less  as  0,1%,  it  can  be  decreased,  particularly  with 
particles  diameter  more  as  0,3  micrine,  by  dializing.  Latexes  particles  material  is  polystyrene,  its 
densityis  1 ,05  g/ml,  refraction  index  is  1,59. 

Depending  on  supplied  latex  volume  we  can  sell  it  at  a  price  1000-3000  USD  per  litre. 
Analogous  latexes  supplied  abroad  at  a  price  6000-30000  USD  per  litre.  Of  course,  these 
products  are  expensive,  but  a  particles  number  in  1  ml  of  latex  is  108  -  1013.  It  is  enough  for 
reliable  measuring  to  treat  signals  from  104  -  105  particles,  so  a  value  of  one  measuring  is  not  so 
high.  There  are  other  methods  of  minimising  of  measuring  value,  now  we  work  on  one  of  them 
together  with  B.M.Zelicson  ("Optica",  SPb). 

On  inquiry  of  customer  we  can  make  modified  latexes:  painted,  nonsedimented,  carrying  on 
particles  surface  carboxylic  group,  metal  ions,  metal  atoms,  including  copper,  silver  e.o. 

Other  region  of  monodisperse  latexes  consuming  is  making  on  their  basic  of  distinguish 
diagnosticums  by  sorbtion  on  their  particles  surface  of  distinguish  proteins.  The  most 
interesting  latexes  are  here  on  their  particles  surface  are  fixed  functional  groups:  carboxylic, 
amino-  et  other,  they  allow  strong  to  bind  proteins  macromolecules,  excluding  their  desorbtion 
from  particles  surface.  We  can  supply  these  latexes  too. 

Monodisperse  latexes  application  here  before  "perestroika"  became  broadening,  so  it  can 
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MATHEMATICAL  MODELLING  OF  DISTRIBUTION  OF  ECOLOGICAL  RISK 
ZONES  IN  ATMOSPHERE  AND  ON  THE  UNDERLYING  SURFACE  FROM 
AIR  ANTHROPOGENIC  SOURCES 
ARGUCHINTSEYA  A.V. 

Irkutsk  State  University,  Russia 

( First  received  1 1  December  1 997;  accepted  for  presentation  during  IAS-4) 

At  present  the  standard  methods  of  air  pollution  estimate  are  able  to  calculate  absolute 
concentrations  of  ingredients  for  concrete  meteorological  situations.  Usually  the  joint  realization 
probability  of  all  meteorological  parameters  of  these  situations  is  approximately  equal  0.  In 
contrast  to  such  approach  the  mathematical  models  considered  in  this  work  take  into  account 
the  probabilistic  distribution  function  of  the  stable  climatic  characteristics  of  the  region  and  all 
wind  situations.  These  models  are  a  special  case  of  solution  of  boundary  problem  with  the 
random  coefficients  for  description  of  natural  processes  dynamics.  In  order  to  calculate  a 
probability  of  realization  for  some  solution  it  is  evidently  necessary  to  consider  a  set  of  solutions 
for  various  combinations  of  random  values  of  coefficients,  initial  and  boundary  conditions. 

The  behaviour  of  these  coefficients  is  determined  by  multi-dimensional  function  of 
probability  density.  A  concrete  form  of  theoretical  density  function  may  be  established  from  a 
minimal  discrepancy  with  an  empirical  distribution  law  (assigned  on  the  base  of  external  factors 
for  the  problem  under  consideration).  The  problem  solving  is  considerably  simplified  when 
analytical  solutions  are  used  for  the  differential  equations  of  transport  and  turbulent  diffusion. 
The  results  will  enable  to  perform  a  probabilistic  evaluation  of  studied  phenomenon,  e.g. 
frequencies  of  the  given  criterion  exceeding.  Such  the  results  may  be  following:  probability  of 
appearance  of  various  climatic  extrema,  probability  of  exceeding  indicated  norms  for  the 
pollutants  and  for  duration  of  living  organisms  stay  (residence)  in  such  dangerous  zones.  In 
addition  a  quantity  of  pollutants  deposited  on  the  surface  (soil,  water  bodies)  from  sources  can 
be  evaluated  for  the  studied  time  interval.  Problems  of  the  second  pollution  of  surface  can  be 
solved. 

yflK  541.18 

MODELING  OF  MES  OMETE  UROLOGICAL  PROCESSES  AND  POLLUTANTS 
TRANSPORT  IN  THE  BOUNDARY  LAYER 
ARGUCHINTSEY  y.k. 

Irkutsk  State  University,  Russia 

(First  received  11  December  1997;  accepted  for  presentation  during  IAS-4) 

Transport  of  atmospheric  admixtures  from  their  sources  depends  on  meteorological 
conditions,  orography  and  interaction  of  admixtures  with  the  earth’s  surface. 

For  determination  of  admixtures  motion  velocities  and  coefficients  of  turbulent  diffusion  it  is 
necessary  to  solve  the  equations  of  geophysical  thermodynamics  in  combination  with  equations  of 
admixtures  transport. 

We  consider  the  statement  and  the  method  of  solution  of  non-stationary  three-dimensional 
nonlinear  problem  for  mesoscale  processes  arising  over  thermal  and  orographic 
nonhomogeneities  of  the  underlying  surface  on  a  background  of  time  and  space  -  variable  large- 
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scale  meteorological  fields.  The  model  is  constructed  without  the  hypothesis  on  quasi-static  and 
without  the  simplifications  of  the  free  convection  theory. 

The  model  takes  into  consideration  all  the  components  of  Coriolis  force  and  atmospheric 
compressibility.  The  model  will  enable  to  give  an  account  of  a  broad  spectrum  of  mesoscale 
phenomena:  breeze,  mountain  and  valley  circulation  with  external  wind,  katabatic  winds,  dry 
winds,  orographic  waves,  mesoscale  structure  of  meteorological  fronts,  convection  which  is 
generated  by  anthropogenic  factors  etc. 

Integration  of  the  equation  was  realized  for  Cartesian  coordinate  system  with  the  aid  of  the 
fictitious  regions  method.  To  solve  the  equation  we  use  the  methods  of  constructing  of 
conservative  finite  difference  schemes  based  on  the  conservation  laws.  The  time  approximation 
of  the  problem  is  constructed  with  the  aid  of  two-cyclic  full  splitting.  We  use  the  nonmonotone 
factorisation  for  the  numerical  realization  of  the  finite  difference  equations. 

Numerical  experiments  were  realized  for  study  of  mesometeorological  processes  and 
aerosols  transport  in  the  region  of  Lake  Baikal. 
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OPTICAL  DISTANCE  PROBING  OF  EXTRACTIVE  PULPS 
TERENTIEV  V.E. 

dll  -  Russian  Scientific  Centre  “State  Ojitical  Institute  name  after  S  J.  Vai7ilw“,  Russia,  19903 9,  St.- 
Retersburg,  Birgetxaifa  line,  12  Tel:  (812)218-00-82,  fax:  (*12)212-37-20,  S-nuul:  £eade>@soi  sfib  su 
(First  received  30.10.1 998;  accepted  for  presentation  during  I  A  S-4) 

The  problem  determination  of  small  concentration  of  elements  and  combinations  in  the 
form  of  admixture  with  a  mass  portion  ~  0.1%  and  less  in  the  extractive  pulps  (the  dispersion 
systems  of  a  fine  -  fragments  solid  substance  with  water)  is  solving  at  present  by  means  of  a 
laboratory  method  titration  of  samples,  selected  from  the  extractor  with, periodicity  defined  of 
the  duration  of  analytic  measuring  (more  40  minutes).  It’s  suggested  the  new  probe  of  principle 
-  optic-electronic  analyser  of  admixtures,  allowed  to  measure  a  concentrations  of  admixtures  in 
extractive  pulps  continuous  in  process  of  production  [1,2].  In  given  work  the  theoretical  and 
methodical  principles  of  optical  distance  probing  of  extractive  pulps  were  examined,  the  results 
of  the  industrial  probations  of  the  analyser  were  presented. 

It’s  supposed  in  theory,  that  pulps  is  describing  by  the  strong  stretched  forward  diagram  of 
the  light  scattering,  and  theory,  were  developed  in  work  [3],  is  spreading  on  pulps.  Side  by  side 
with  calculation  of  the  scattering,  determination  of  concentration  SChfree,  P2O5  and  other 
admixtures  in  pulps  is  founding  on  differences  of  optical  spectrums  between  molecular 
interaction  for  different  admixtures  in  the  same  condensed  medium  [4].  Influence  of  a  pulp 
boundary  on  optical  bunch  is  defining  by  refraction  of  radiation  in  the  perturbed  by  boundary 
layer.  Liner  depending  is  supposed  between  indices  absorption,  scattering  and  correspond 
concentrations  of  admixture  and  of  suspended  substance. 

With  calculation  the  named  assumption  the  formulae,  established  a  communication  of 
concentration  of  admixture  as  well  as  suspended  substance  in  pulp  with  reading  of  the 
analyser,  were  defined.  Methodic  principles  of  foundation,  colibration  of  analyser  of 
admixtures  in  pulps  were  elaborated.  Some  results  of  measurements  were  presented. 

At  time  the  industrial  probations  of  analyser  the  effect  “Vanish  of  boundary  division  of 
pulp  -  air”,  consist  in  stabilization  of  the  analyser  reading  by  disturbance  of  stratification  of 
pulp  sample  account  for  intensive  mixing  by  the  rest  of  the  same  conditions,  were  discovered. 
It’s  possible  that  effect  is  conditioned  by  optical  pulp  characteristics,  namely,  by  great  value  of 
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average  quadratic  scattering  angle  in  one  scattering  act  <92>  in  comparison  with  diffraction 
angles  ©  of  radiation  bunch  in  result  refraction  in  perturbed  by  boundary  layer. 

In  regime  of  continuous  probing  of  extractive  pulps  the  mistake  of  measurements  of 
concentrations  S03free  isn’t  exceed  ±  0,1+0,15%  mass  for  concentrations  1,0+3, 5%  by  a 
correlative  coefficient  no  less  0,9  with  data  of  control  analytic  measurements  [2]. 

Author  thanks  to  Mrs.  M.N.Batova  for  participation  in  industrial  probations  and  treatment 
of  results,  metrological  certificate  of  optic-electronic  analyser  of  admixture. 
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EXOGENOUS  SUPEROXIDE  IS  A  VITAL  NECESSARY  COMPONENT 
OF  THE  ENVIRONMENT 

GOLDSTEIN  N. 

Staktisdotf,  Q&maHij  Email:  W03Y5 M5@cotrtfiuseyve.eoiK  ?ax:+Y9f0f  3329-660200 
( First  received  19  February  1998;  accepted  for  presentation  during  IAS-4 
Published  by  recommendation  of  Professor  Korkina  L.  G.) 

During  the  last  nearly  thirty  years,  a  large  body  of  experimental  evidence  has  accumulated 
that  suggests  an  important  role  for  reactive  oxygen  species  in  numerous  pathophysiological 
processes.  The  discovery  by  McCord  and  Fridovich  in  1969  that  an  enzyme  exists  that  has 
superoxide  dismutase  activity,  suggesting  the  continuous  formation  of  superoxide  in 
mammalian  cells  in  vivo  as  well  as  involvement  of  the  superoxide  in  the  inflammation  and  post- 
ischemic  reperfusion  syndrome  consolidate  the  opinion  about  the  “good“  superoxide  dismutase 
and  the  “bad“  superoxide  that  they  scavenge  (1).  However,  the  superoxide  is  not  all  bad  effects 
how.  Moreover,  we  have  reported  that  gaseous  superoxide  (GS)  is  an  inalienable  part  of  the 
atmosphere,  and  is  also  essential  for  the  terrestrial  organisms  (2).  Uninterrupted  deprivation  of 
the  atmospheric  superoxide  lead  to  the  degeneration  of  the  hypothalamic  and  pituitary  nervous 
and  secretory  cells  leading  to  numerous  movement  and  autonomic  disturbances  and  death  of 
animals.  Hypothalamus  by  means  of  the  “periscope"  from  the  diencephalon,  vomeronasal 
system  may  monitor  exogenous  GS  and  is  probably  the  first  brain  structure  sensitive  towards 
the  GS  changes  in  the  ambient  air.  In  this  connection  it  is  not  unlikely  that  the  partial  lack  of 
the  GS  could  be  the  cause  for  the  so  called  sick  building  syndrome  and  other  complex 
vegetative  disturbances,  in  human-beings. 

Inhaled  artificial  GS  provokes  cascade  of  dramatic  biochemical  and  physiological  reactions. 
Thus,  inhaled  GS  suppresses  monoamine  oxidase  activity  in  the  regions  of  hypothalamus  and 
basal  ganglia  activating  brain  dopaminergic  and  serotoninergic  mechanisms  (3)  as  well  as 
enhancing  brain  tissues  superoxide  dismutase  activity.  Catalase,  glutathione  peroxidase, 
glutathione  reductase  and  glutathione  are  also  involved  in  these  reactions.  In  addition,  inhaled 
GS  suppress  cytochrome  P-450  activity  in  the  liver  causing  changes  in  the  metabolism  of 
xenobiotics  including  various  drugs.  In  the  fore-part  of  pituitary,  inhaled  artificial  GS  activates 
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both  adrenocorticotropin  and  thyroid  hormone  producing  adenocytes  stimulating  the  cortisol 
production  by  the  adrenal  glands  and  activating  the  cell  respiration,  in  vivo. 

The  biochemical  changes  observed  underlie  the  numerous  physiological  and  therapeutic 
effects  caused  by  inhaled  artificial  GS.  We  have  reported  that  the  GS  potentiates  pain-relieving 
action  of  the  opioid  and  non-opioid  analgesics  in  animals  and  human-beings  (4  -  6),  weaken 
action  of  the  narcotic  and  sedative  drugs,  improves  disordered  movement  and  autonomic 
functions  in  parkinsonian  patients  (3),  and  the  respiratory  function  in  asthmatics  (7,  8). 
Exogenous  GS  abolishes  toxic  effects  caused  by  the  hyperbaric  and  normobaric  oxygen,  and 
enhances  efficiency  in  the  various  experimental  conditions,  in  animals.  In  addition,  inhaled 
artificial  GS  modifies  spontaneous  activity  in  animals,  and  decreases  temporal  and  spatial 
threshold  of  the  smell  (9)  and  gustatory,  in  human-beings. 

Thus,  all  our  data  suggest  that  the  gaseous  superoxide  found  in  nature  a  constructive  use 
and  is  a  vital  necessary  component  of  the  environment. 
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In  the  course  of  studying  the  field  of  permanent  magnetic  materials  of  the  Sm  -  Co  type,  it 
was  noticed  that  although  the  properties  of  the  final  magnet  strongly  depend  on  the  character 

and  behaviour  of  the  starting  SmCo5  powder,  the  methods  for  powder  characterisation  have 
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not  yet  been  systematised. 

If  the  SmCo5  powder  is  to  be  used  in  the  production  of  sintered  SmCo5  magnets  it  should  be 
of  the  following  characteristics:  the  samarium  content  must  be  in  the  interval  from  32  to  39 
mass%;  the  minimal  content  of  the  SmCo5  phase  must  be  95-97  mass  %.  [1]  For  achieving  high 
magnetic  performances  it  is  necessary  that  the  particle  size  of  the  starting  powder  be  between  1 
-10  nm.  [1]  It  is  very  difficult  to  align  particles  larger  than  lOjim,  and  particles  smaller  than  l^m 
are  easily  oxidised.  In  both  cases  the  magnetic  properties  decrease.  The  oxygen  content  in  the 
starting  powder  is  between  200  -  2000  ppm  depending  on  the  process  of  powder  synthesis.  The 
allowed  oxygen  content  in  the  final  sintered  magnet  is  0.6-0.8  mass  %,  and  it  requires  continual 
oxygen  analysis,  not  just  of  the  starting  powder  but  also  of  all  the  steps  in  the  production  of 

sintered  SmCo5  magnets,  specially  the  milling  of  SmCo5  powder.  [1] 

After  considering  all  the  experimental  results  obtained  during  the  investigation  of  the  synthesis 
of  sintered  SmCo5  magnets,  a  selection  of  appropriate  methods  for  the  characterization  of  the 
starting  SmCo5  powder  was  made.  [2] 

The  suggested  methods  were  confirmed  experimentally  as  being  necessary  for  the  reliable 
and  adequate  characterization  of  the  SmCo5  powder  used  as  the  starting  powder  for  the 

production  of  sintered  SmCo5  magnets.  The  selected  methods  include:  X-ray  Micro  Analysis 
using  EDS  for  chemical  analysis;  Scanning  Electron  Microscopy  with  appropriate  software  for 
the  quantification  of  the  images  for  micro  structure  and  morphological  characterisation;  X-ray 

diffraction  analysis  for  the  qualitative  identification  of  the  SmCo5  phase  and  calculation  of  the 

crystalline  lattice  parameters  and  TGA  for  estimating  the  thermal  stability  of  the  SmCo5 
powder;  oxygen  content  using  a  LECO  device,  as  well  as  magnetic  measurements.  Some  of  the 
results  of  the  characterization  of  the  SmCo5  powder  obtained  using  the  chosen  methods  are 
presented  in  this  paper.  [2] 

It  was  confirmed  by  micro-X-ray  spectral  quantitative  analysis  using  the  corresponding 
energy  dispersion  spectra  that  the  obtained  samarium  content  (38  mass  %)  corresponds  to  the 
projected  chemical  composition  enabling  optimal  magnetic  properties. 

The  morphological  characteristics  of  the  starting  and  milled  powders  were  investigated  for 
different  milling  times  using  SEM  analysis  with  appropriate  software  for  the  quantification  of 
the  visual  information.  By  comparison  of  the  observed  particles  size  with  the  results  of  magnetic 
measurements  it  was  possible  to  examine  the  influence  of  the  milling  time  on  the  change  of  the 
particle  dimensions  and  relative  change  of  coercivity.  It  was  found  that  for  all  the  investigated 
milling  times  (up  to  120  minutes)  the  decrease  in  particle  size  was  followed  by  an  increase  in  the 
coercivity.  In  the  same  time,  increase  in  the  oxygen  content  was  acceptable  up  to  a  milling  time 
of  60  minutes.  [3] 

X-Ray  diffraction  analysis  was  used  to  quantitatively  determine  the  phases  present  in  the 
starting  and  optimally  milled  powder.  Only  the  SmCo5  phase  was  identified  by  X-ray 
diffraction.  In  this  way  a  minimal  amount  of  95  mass  %  of  SmCo5  was  confirmed.  [2,3] 

The  parameters  a  and  c  of  the  hexagonal  crystalline  lattice  of  the  SmCo5  phase  were  calculated 
on  the  basis  of  the  obtained  diffractograms  for  the  initial  and  milled  powder.  The 
experimentally  calculated  values  of  the  parameters  a  and  c  of  the  SmCo5  hexagonal  crystalline 
lattice  of  the  starting  powder  and  milled  powder  differ  from  the  standard  values  by  less  than 
0,2%.  [2,4]  Applied  milling  conditions  did  not  induce  defects  in  the  crystalline  lattice  of  the 
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SmCo5  powder. 

The  thermal  stability  of  the  SmCo5  powder  in  a  static  air  atmosphere  was  investigated  by 
thermogravimetric  analysis  (TGA)  using  a  DuPont  Thermal  Analyzer.  Investigation  of  the 
behaviour  of  the  SmCo5  powder  during  heating  was  carried  out  using  fresh  samples  of  SmCo5 
powder  for  each  of  the  investigated  temperature  cycles.  It  was  found  by  TGA  that  oxidation  of 
SmCo5  was  negligible  below  200  °C.  X-Ray  diffraction  of  the  residues  remaining  after 
thermogravimetric  analysis  of  the  SmCo5  powder,  heated  at  240  °C,  showed  only  the  presence 
of  the  SmCo5  phase.  Different  crystal  forms  were  identified  by  X-ray  diffraction  depending  on 

the  maximal  heating  temperature.  The  following  phases  were  identified:  Sm203,  Co,  CoO, 

C03O4  and  SmCo03.  According  to  the  TG  and  X-ray  results,  for  each  of  the  investigated 

temperatures,  the  corresponding  chemical  reactions  were  established.  [5] 

Based  on  the  obtained  experimental  results  of  testing  the  character  and  behaviour  of 

powder  of  the  intermetallic  compound  SmCo5  and  by  processing  of  the  experimental  results,  the 
most  suitable  technological  parameters  are  designed  for  all  steps  in  the  procedure  of  obtaining 

the  sintered  SmCo5  magnets. 
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POLYMER  tubular  filter 


for  ceaning  of  gases  from  sulphuric  acid  and  having  traces  ot  arsenic,  selenium  and 
sulphur  oxides.  It  is  used  in  mineral  fertilizer  production  and  other  industries,  polymer 
electrostatic  precipitator  makes  it  possible  to  save  14  t  of  lead,  while  ehminating  lead 
soldering  that  is  harmful  for  human  health. 

This  electrostatic  precipitator  having  a  vertical  gas  flow  is  a  metal  housing  lined 
with  acid-resistant  brick  wherein  receiving  and  curona.  The  receiving  electrodes  made 
of  polymer  are  shaped  as  hexahedral  tubes. 
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INFLUENCE  OF  DIFFUSIVE  LEAKAGE  IN  METHODS  OF  PARTICLE 
REJECTION  FROM  SURFACES 
CASTILLO  J.L.*,  GARCIA-YfiARRA  P.L.** 
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( First  received  26  March  1998 ;  accepted  for  presentation  during  IAS-4) 

Keywords:  Brownian  Diffusion,  Thermophoresis,  Blowing,  Aerosol  Deposition,  Aerosol  Physics 

In  some  industrial  applications  and  material  processing  techniques,  one  tries  to  avoid  the 
problems  associated  with  the  arrival  and  deposition  of  small  particles  on  specific  locations.  For 
instance,  in  coal  combustion  processes,  the  deposition  of  soot  particles  and  flying  ashes  on 
combustor  walls  and  heat  exchange  tubes  leads  to  slagging  and  fouling  and  provokes  a 
reduction  in  the  efficiency  of  the  process.  Also,  in  CVD  growth  techniques  care  should  be  taken 
to  reduce  the  deposition  of  particles  on  the  surface  of  the  growing  solid,  to  avoid  the  pollution 
of  the  resulting  materials. 

Several  methods  have  been  proposed  to  reduce  particle  deposition  on  the  walls  confining 
particle  laden  gases:  such  as  thermophoresis,  blowing,  buoyancy  effects,  etc.  The  efficiency  of 
these  methods  lies  on  the  generation  of  a  particle  repulsion  field  near  the  wall.  However,  due  to 
the  unavoidable  presence  of  Brownian  diffusion  some  particles  will  diffuse  against  the  repulsive 
force  and  reach  the  solid  surface.  This  work  deals  with  the  analysis  of  the  deposition  flux  due  to 
Brownian  diffusion  under  these  constraints.  The  asymptotic  limit  of  very  large  Schmidt 
numbers  will  be  studied. 

Heating  the  surface  and  imposing  a  thermal  difference  between  the  wall  and  the  mainstream 
can  reduce  particle  deposition  rates.  Then,  thermophoresis  (drift  of  particles  down  a 
temperature  gradient,  Rosner  et  al.  1992)  pushes  the  particles  away  from  the  heated  surface  and 
a  dust  free  region  generates  around  the  surface  due  to  this  thermally  induced  repulsion. 
Anyway,  there  exists  a  particle  leakage  towards  the  surface  due  to  Brownian  diffusion.  Previous 
theoretical  works,  Gokoglu  and  Rosner,  1986,  Friedlander  et  al.  (1988),  Garcia- Ybarra  and 
Castillo  (1996&1997),  as  well  as  recent  experimental  measurements,  Wirzberger,  et  al.  (1997), 
show  the  persistence  of  particle  deposition  rates  which  decrease  exponentially  with  increasing 
wall-to-gas  temperature  differences. 

Blowing  is  another  mechanism  commonly  used  to  keep  the  particles  away  from  walls.  Here, 
the  convective  flow  near  the  solid  body  opposes  the  transport  of  the  aerosol  particles  to  the 
wall.  Also,  buoyancy  effects  may  be  used  to  achieve  this  goal  by  locating  the  worthiest  walls  on 
the  top.  In  any  case,  due  to  Brownian  diffusion  some  particles  are  able  to  leakage  against  the 
flow  field  or  buoyancy  forces  and  deposit  on  the  surface.  The  deposition  rates  of  large  particles 
will  be  analyzed  in  the  limit  of  high  Schmidt  numbers. 

As  a  model  problem,  the  laminar  (and  self-similar)  boundary  layer  around  a  wedge  shaped 
solid  will  be  considered.  In  the  differential  equation  governing  the  particle  mass  fraction,  the 
highest  derivative  (of  the  mass  fraction  with  respect  to  the  spatial  similarity  variable)  is  the  term 
accounting  for  Brownian  diffusion  which  is  multiplied  by  the  inverse  of  the  particle  Schmidt 
number. 

In  the  limit  of  very  large  Schmidt  numbers,  the  solution  of  this  equation  becomes  singular. 
An  approach  in  the  same  way  as  the  analysis  presented  by  Garcia- Ybarra  and  Castillo  (1997)  is 
always  feasible. 

Numerical  evaluation  of  the  asymptotic  expression  for  the  deposition  rates  will  be  presented 
and  compared  with  the  complete  numerical  solution. 
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In  this  paper  the  investigation  of  the  possibilities  of  the  registration  by  optical-electronic 
devices  of  the  radioactive  air  ejection  of  nuclear  objects  with  taking  into  account  the  optical  air 
fluorescence  mechanizm  from  [1]  are  carried  out.  It  is  known  the  radioactive  gas  and  aerosol 
ejections  during  and  after  accident  at  the  atomic  power-station  are  very  dangerous  source  of 
environmental  pollution.  These  ejections  are  spread  by  meteorological  air  flows  over  considerable 
distances  (up  to  several  thousands  km  and  more).  Therefore  the  dissipation  and  settling  of 
radioactive  nuclides  are  occurred  over  very  large  area. 


Existing  remote  sensing  methods  of  the  registration  of  radioactive  clouds  don't  provide 
necessary  information.  The  radar  as  and  lidar  methods  detect  the  aerosol  component  of  the 
ejection  that  often  does  not  allow  selecting  the  signal  from  the  radioactive  air  ejection  or  a 
thunderstorm  cloud  and  the  aerosol  (smoke)  component  which  exists  also  above  the  thermal 
power-stations.  The  measurements  of  gamma-radiation  from  the  radioactive  nuclides  are  possible 
only  at  a  distance  ~  100  m. 
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The  fact  that  Chernobyl  ejection  was  detected  in  first  time  outside  the  former  USSR 
(Sweden,  Uppsala)  by  abnormal  changes  in  the  parameters  of  the  atmospheric  electricity  in  the 
radioactive  cloud  came  from  Chernobyl  [2]  confirms  the  importance  of  the  registration  of  the 
ionizing  ejection  component  for  the  purpose  of  identification  of  its  radioactive  origin.  However 
discussion  of  the  possibility  of  using  this  method  for  the  nuclear  ejection  registration  [3]  has 
come  to  the  conclusion  that  electrical  data  are  not  sufficient  for  determination  of  the  cause  of 
the  observed  abnormal  spatial  changes  in  the  atmospheric  electricity  because  there  are  too 
many  physical  processes  which  can  provoke  them. 

In  [1]  the  optical  method  of  registration  of  radioactive  air  ejection  by  means  of  particular 
bands  of  atmospheric  fluorescence  with  very  high  threshold  of  excitation  was  presented.  There 
are  three  emission  bands  which  are  quite  prominent  and  lie  in  the  blue  range  of  spectrum.  It  is 
important  that  they  are  absent  in  other  events  of  natural  and  technological  air  emissions, 
besides  short  time  lightning.  It  should  be  mentioned  that  just  blue  fluorescence  of  the  air  was 
observed  above  Chernobyl  nuclear  power  plant. 

The  intensity  of  these  emissions  is  much  higher  than  background,  especially  at  night.  The 
transformation  ratio  from  gamma-radiation  flux  to  the  visual  one  (for  three  bands)  is  10'1  -  102 
and  for  accident  the  intensity  of  optical  emission  (for  radioactive  cloud  of  10s  - 106  Ci)  could  be 
approximately  1013  -  10l5photons.s  '. 

The  preliminary  estimate  can  be  made  by  making  use  of  this  data  on  the  emission  intensity. 
At  the  small  size  of  a  cloud  (-100  m)  the  intensity  of  optical  emission  in  the  blue  spectral  range 
will  be  (1  -  100X10  *  W,  which  at  the  distance  R=1  km  give  the  irradiance  10'12  -  1010  W.m'2. 
Measurements  of  these  small  intensities  are  difficult  because  there  is  a  background  radiation, 
especially  during  day-time. 

For  reduction  of  the  background  influence  and  for  increase  of  the  signal-to-noise  ratio  in 
the  working  spectral  ranges  the  high  performance  spectroradiometric  apparatus  will  be  used.  In 
the  first  experiments  the  spectroradiometer  "Luch-l",  which  has  been  made  before  is  supposed 
to  be  used.  The  characteristics  of  the  apparatus  "Luch-l"  are:  spectral  range  -  200  -  1100  nm, 
the  entrance  pupil  -  0.06  -  0.07  m2,  the  focal  length  of  the  objective  lens  -  1200  mm,  the  width  of 
entrance  slit  -  0.1  -  4  mm,  the  viewfield  angle  -  0.1  -  3  mrad,  dynamic  range  of  photo-received 
devices  -  10000,  the  spectral  resolution  -  0.5  -  10  nm,  the  scan  speed  -  5  nm/c,  the  range  of  the 
measured  brightness  (with  1  mm  slit)  -  103  -  10s  W.sr'm'3,  the  range  of  irradiances  -  10 12  -  10s 
W.m'2' 

We  are  planning  to  develop  special  apparatus  equipped  with  CCD  TV  camera  (threshold 
flux  is  10'14  -  10'13  W)  for  measurements  of  the  energetic  characteristics  of  the  optical  emission  of 
the  radioactive  air  ejection  (cloud)  in  the  night.  This  approach  allows  the  standard  apparatus  to 
be  used  for  longterm  registration,  measurements  and  information  processing. 
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The  paper  considers  the  problems  of  measurement  of  the  active  radiation  and  its  conversion 
when  having  a  contact  with  objects  of  the  environment.  A  large  number  of  receivers  of  optical 
radiation  with  different  methods  of  performance  are  known,  from  selenium  photo-element  and 
thermo-element  to  photoelectronic  multipliers  and  avalanche  photo  diodes.  Their  main  purpose 
is  to  indicate  the  radiation  or  its  modified  state.  The  purpose  of  any  measurements,  however,  is 
to  obtain  true,  reproducible  and  stable  results  with  preset  error  of  measurements  and  selected 
confident  probability.  Such  properties  belong  only  to  measuring  photo  receiving  devices 
developed  in  cooperation  with  the  State  Optical  Institute. 

The  paper  shows  the  investigation  results  of  boundary,  specific  and  spectral  power 
characteristics  of  the  photoreceivers  being  widely  used  in  industrial  developments  and  in 
optophysical  research  and  providing  the  unity  of  the  radiation  measurements.  The  measurement 
receivers  of  optical  radiation,  i.e.  vacuum  photo  elements  (F21,  F28,  F35,  etc.)  vacuum  photo 
multipliers  (FEU-142,  FEU-154,  FEU-100,  FEU-84),  phosphide-gallium,  silicon  and  germanium 
photodiodes  (FD-Fg,  KFD-105A,  FD288k,  FD-9g,  etc.),  thermoelements  and  bolometers  (e.g. 
RTN-30,  PP-1).  The  latter  are  used  as  non-selective  wavelength  receivers  in  the  wide  spectral 
range  with  linearly-limited  voltage  and  current  characteristics  and  stability.  Spectral  operation 
range  of  measuring  receivers  is  from  0.1  mkm  to  11.0  mkm,  the  linearity  of  the  power-current  or 
light  characteristic  maintains  with  variation  of  radiation  on  their  sensitive  elements  to  108  times 
(with  photomultipliers  to  1000  times),  long-term  reproducibility  of  power  units  storage  within  10 
years  is  ±5%,  the  non-stability  error  of  measurement  results  does  not  exceed  ±1%.  the  variation 
range  of  the  incident  measured  flux  is  10-100000  W. 

The  techniques  of  spectral  correction  of  absolute  and  relative  spectral  sensitivity  of  receivers 
have  been  shown  for  solving  the  given  photometric  problem  of  measuring  the  efficient  values. 
The  above  mentioned  involves  the  use  of  measuring  photoreceivers  as  standard  means  of 
measurements  for  carrying  out  equally  spectral  and  light  measurements.  The  property  of  self¬ 
calibration  of  silicon  and  germanium  photo  diodes  eliminating  the  use  of  the  expensive 
standards  of  power  spectral  measurements  has  been  especially  emphasized.  Transfer  and  storage 

of  the  radiation  power  unit  in  different  parts  of  spectrum  in  450 . 800  nm  wavelength  is  done  by 

the  measured  current  value  in  Ampers  with  total  error  of  power  determination  to  0. 1%. 

The  measurement  radiation  sources  in  the  traditional  spectral  region  are  well  known,  these 
are  "light  measuring"  lamps  and  black  body  models.  The  paper  emphasizes  the  broadening  of 
operational  possibilities  of  instruments  and  the  universal  character  of  research  due  to  the 
development  of  new  fields  of  science  and  an  increase  of  dynamic  and  spectral  ranges.  The 
ordinary  radiation  sources  are  not  able  to  operate  as  measuring  devices.  New  standard  grid- 
power  sources  have  been  created.  Their  operation  takes  into  account  the  broadening  of  the 
spectral  region  into  the  UV  part  (gas  discharge  lamps  DNK-90  and  VMF-25),  the  possibility  of 
measuring  pulse  radiation  with  up  to  1  ms  duration  (pulsed  standard  lamps  IShO,  IPO,  ISK,  etc) 
and  the  necessity  of  modelling  small  size  objects  (stars  imitators)  and  solar  radiation.  The 
common  range  of  the  confident  radiation  wavelengths  is  0.1...  2.5  mkm,  stability  and 
reproducibility  of  radiation  is,  type  of  radiation  is  a  linear  or  solid  spectrum. 
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The  paper  briefly  considers  the  problems  of  spectral  and  integral  attenuation,  absorption 
and  diffusion  of  the  measured  and  active  radiation.  To  conclude,  it  is  noted  that  the  developed 
methods  and  means  of  radiation  measurement  make  it  possible  to  create  optoelectronic 
devices  of  high  accuracy  concerning  the  parameters  of  power  variations  of  the  coherent  and 
non-coherent  radiation. 
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( First  received  18  November  1997;  accepted  -9.02.98 for  presentation  during  IAS-4) 

The  advantages  in  studies  of  the  Earth  atmosphere  allow  to  understand  clearer  the  effect 
of  man  factor  on  atmospheric  processes  which  determine  its  state  and  radiative  properties. 
Modem  scientific  knowledge  at  the  Earth  atmosphere  may  outline  the  four  main  negative 
effects  of  man  factor  on  environment:  stratospheric  ozone  depletion,  acid  rain  ,  toxicity  and 
global  warming.  The  atmospheric  aerosol  takes  active  part  in  these  processes  due  to  its 
chemistry  and  optical  characteristics.  The  presence  of  aerosol  particulates  in  atmosphere 
stimulate  different  chemical  reactions  on  their  surfaces.  So  the  chemical  composition  of 
atmosphere  changes.  The  aerosol  particulates  effect  also  on  radiation  processes  in  atmosphere. 
Annual  release  of  polluting  chemicals  in  continental  U.S.  by  industrial  activity  shows  a  scale  of 
effect  on  environment  [1]. 

Table  1. 


Sourse 

Quantity 

(kilotons) 

Heating  and  power  generation 

33000  ' 

Transportation 

9100 

Industrial  processes 

6100 

Rockets 

3 

The  particulates  contribute  a  significant  part  of  this  release.  As  an  example,  annual 
contributions  (in  kilotons)  of  the  most  important  gases  released  in  stratosphere  by  different 
sources  are  shown  in  the  table  2. 


Table  2. 


Source 

Cl 

H2O 

H2 

Nox 

Industrial 

Volcanoes 

100-1000 

Natural 

7.5 

15600 

340 

280 

Rockets 

0.79 

3.25 

0.2 

0.016 

Note:  chlorine  data  are  global,  other  data  for  northern  mid  -latitudes.  The  properties  of 
aerosol  particulates  as  catalysts  are  known  insufficiently.  Studies  indicate  that  the  rate  of  the 
catalysis  of  ozone  depletion  by  fine  fraction  of  particulates  depends  on  their  surface  area,  and 
that  the  threshold  surface  area  for  ozone  depletion  is  5...  10  mcm2/cm3.  It  should  be  noted  that 
the  lifetime  of  particulates  in  the  stratosphere  is  on  the  order  of  1  ...2  years.  This  phenomenon 
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was  seen  during  the  eruption  of  volcanoes  El-Chichon  in  1981.  Another  problem  of  aerosol 
pollution  is  global  actinometric  measurements  and  its  influence  on  optical  characteristics  of 
atmosphere  [2].  The  concentration  of  particulates  can  reach  10 10  particles  on  cm2  of  vertical 
column  in  the  atmosphere  of  industrial  zones  and  megapolices.  The  spectrophotometric 
observations  indicate  that  the  atmosphere  above  such  regions  remains  strongly  turbid  during  a 
long  time  without  natural  purification.  Under  strong  aerosol  pollutions  of  air  the  radiation 
absorption  by  aerosols  can  reach  values  to  be  compared  with  those  for  molecular  absorption  by 
all  atmosphere  gases.  So  one  should  take  into  account  aerosol  atmospheric  component  when 
considering  such  phenomena  as  "green-house1  effect  and  rainfall  at  forecasting  a  local  weather. 
Analysis  of  different  aspects  of  aerosol  pollution  shows  the  necessity  for  studies  of  optical  and 
physical  properties  of  aerosol  particulates  from  different  souses  and  operative  optical  monitoring 
of  aerosol  pollution  of  atmosphere  above  industrial  regions. 
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Strictly  speaking,  the  total  complex  of  aerosol  research,  the  corresponding  temperature  tests 
(including  terrestrial  ones),  and  technological  processes  of  aerodispersion  systems  are  not  possible 
to  be  based  on  the  developed  national  scheme  of  transfer  and  storage  of  physical  units,  i.e. 
calibration  scheme,  standards,  test  pieces  and  working  means  of  measurement.  The  main  reason 
is  the  lack  of  a  single  or  a  few  physical  values  that  would  describe  the  state  of  aerosol 
measurements  with  a  sufficient  completeness.  Therefore,  the  latter  are  of  indirect  or  total 
character.  However,  basic  research,  physical  (optical)  experiments  and  the  equipment  for 
scientific  and  applied  research  can  not  do  without  measurements  with  the  results  expressed  in 
legal  units  and  the  measurement  value  has  a  preset  probability. 

Metrological  provision  of  any  kind  of  research  and  developments  is  a  special  kind  of  activity 
which  is  finally  aimed  at  the  achievement  of  the  unity  of  measurements  being  carried  out.  The 
development  of  optical  aerosol  devices,  their  units  and  elements,  the  unique  measurement  and  test 
methods  require  experimental  research  to  determine  the  degree  of  their  correspondence  to  the 
established  regulations  and  standards  of  metrology. 

Carrying  out  optophysical  research  and  tests  is  generally  of  a  unique  pre-informative 
character  with  regard  to  standard  and  even  precision  measurements.  In  such  case  metrological 
provision  of  aerosol  research  can  be  based  on  three  techniques  described  in  the  paper  and 
conditioned  by  the  content,  the  method  and  the  fmal  aim  of  comprehensive  tests  of  measuring 
aerosol  devices,  simulation  of  the  external  conditions  effects  and  the  performance  of 
aerodispersion  systems  and  optophysical  aerosol  research.  The  first  provides  a  metrological 
certification  of  the  set-up  and  is  based  on  the  direct  measurements.  The  second  involves  the 
measurement  of  a  few  physical  values  and  a  by-element  certification  of  the  test  complex.  The 
third  includes  the  research  where  new  physical  quantitative  and  qualitative  relationships  are 
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established.  In  this  case  the  metrological  provision  is  based  on  certification  of  the  procedures  of 
carrying  out  the  measurements  and  can  also  involve  a  partial  metrological  certification  of 
separate  elements  of  the  scheme.  This  is  the  most  inexpensive,  reliable  and  universal  technique. 
The  three  techniques  require  a  deep  analysis  of  the  error  of  measurement  results  and  an 
establishment  of  confident  limits  of  their  effect. 

The  paper  shows  that  the  basic  measure  of  reliability  of  aerosol  measurement  results  is  the 
comparison  of  the  measurement  results  and  their  mutual  recognition  on  the  inter-laboratory 
and  international  level.  At  the  Vavilov's  State  Optical  Institute  there  is  a  branched  network  of 
standard  samples  and  specimens  and  a  developed  information  automated  system  of  optical 
measurement  means.  An  operative  data  search  of  the  instruments  can  be  done  both  by  name  (or 
type)  and  by  preset  measurement  parameters  in  correspondence  with  the  measurement  problem 
being  solved.  Standard  samples  and  means  of  measurement  can  be  placed  prior  to  the  local  test 
schemes  and  provide  the  unity  of  measurements  of  such  fields  as  dispersion  media  research, 
colorimetry,  polarimetry,  spectrophotometry,  scattered  radiation  measurement,  etc. 

Standard  samples  of  the  Vavilov's  GOI  are  used  for  measuring  spectral  coefficients  of 
absorption,  radiation,  transmission  and  reflection  (direct  and  diffuse),  refractive  index,  gas 
mixtures,  content,  normalized  characteristics  of  glass  properties,  colorimetric  relationships. 
Standard  optical  measurement  means  include,  in  particular,  models  of  black  bodies, 
photoreceiving  devices  and  radiation  sources  for  100. ..1 1000  nm  spectral  region. 

The  developed  methods,  standard  means  and  measures  for  measuring  coherent  and  non¬ 
coherent  radiation  and  its  modifications  coefficients  and  the  certified  methods  of  carrying  out 
optical,  optotechnological,  holograghy,  fluorescent  and  spectrophotometrical  measurements  are 
aimed  at  providing  reliability  and  unity  of  measurements  in  the  research  and  and  building  of 
optoelectronic  instruments  including  those  for  aerosol  measurements. 
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TOOLS  OF  MEASURING  VISIBILITY  OF  OBJECTS  THROUGH  AEROSOL  MEDIA 
YEVSIKOYA  L.G. ,  PU1SHA  A.E. 

iA7UiC  "S.J.  Vavilov  State  Ofttical  Institute  (QOJJ  " 

(First  received  18  November  1997;  accepted  09.02.98 for  presentation  during  IAS-4) 

Observation  through  aerosol  media  (fog,  rain,  smoke,  etc.)  involves  the  problem  of 
estimating  the  visibility  of  real  (voluminous,  relieved)  objects  against  real  backgrounds,  since 
for  such  objects  luminosity  both  over  the  surface  of  the  object  and  over  the  surface  of  the 
background  varies  among  different  sections  of  the  area,  thus  eliminating  the  possibility  of  using 
the  concept  of  contrast. 

At  the  Vavilov's  GOI  the  method  of  estimating  the  visibility  of  real  objects  in  full-scale 
conditions  with  observation  through  aerosol  media  has  been  developed  basing  on  measuring  the 
value  of  the  degree  of  the  object  visibility  [1].  For  this  purpose,  the  notions  of  conventional 
contrast,  conventional  threshold  contrasts  of  visual  perception  of  real  objects  and  their  limiting 
range  of  visibility  have  been  introduced  [2]. 

Test  samples  of  non-adaptive  visibility  meters  IF-173,  IF-173M  [3]  have  been  created,  with 
improved  optotechnological,  accuracy  and  ergonomical  characteristics  with  the  following 
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technical  parameters: 


Magnification,  x 

1.5...  10 

Field  of  view  angle,  deg 

40...  5.7 

Size  of  the  exit  pupil,  mm 

2x2 

Dioptry  focusing,  dptr 

4 

Angle  of  turn  of  the  line  of  sight,  deg.: 

by  the  horizon 

360 

by  the  vertical 

10 

The  serviceability  of  the  developed  methods  has  been  confirmed  by  full-scale  and  laboratory 
tests  [4].  It  has  been  shown  that  the  use  of  IF-173  and  IF-173M  equipment  makes  it  possible  to 
measure  true,  visible  threshold  contrasts  of  any  objects  and  their  limiting  visibility  ranges  to  an 
accuracy  of  8-12%  against  any  backgrounds,  in  any  conditions  of  observation  with  no  long 
distant  tracing  being  required. 

For  estimating  the  visibility  of  real  objects  in  the  near  IR  spectral  range,  the  structural  and 
principal  circuits  of  the  IR  visibility  meter  in  0.7...0.9  mkm  spectral  range  have  been  for  the  first 
time  developed  at  the  Vavilov’s,  the  calculations  of  the  overall  dimensions  and  aberrations  of  the 
optical  system  have  been  carried  out  and  a  laboratory  model  has  been  made  with  the  following 
technical  parameters^ _ _ i _ 


Visible  magnification,  x 

4 

Field  of  view  angle,  deg 

11 

Focal  distance  of  the  lens,  mm 

120 

Exit  pupil  diameter,  mm 

5.7 

Diameter  of  photocatode  of  EOC,  mm 

25 

Electronic-optical  magnification,  x 

Dioptry  focusing  of  the  eye-piece,  dptr. 
Focusing  adjustment  of  the  lens  with 
object  distances  being,  m 

1 

4 

15  and 
500 

A  software  product  of  the  calibration  of  the  model  and  experimental  data  processing  has 
been  developed. 

1.  Author's  copyright  1631486  (Russia).  The  method  of  determining  the  degree  of  visibility  of 
objects.  I.S.  Krylov,  L.G.  Yevsikova,  A.N.  Bogomolov  et  al.  Published  in  B.I.,  1991,  No.8. 

2.  L.G.  Yevsikova,  I.S.  Krylov.  Transactions  of  GOI,  1982,  vol.  51,  issue  185,  p.  1 15-122. 

3.  Author's  copyright  1408243  (Russia).  The  meter  of  the  visibility  degree.  I.S.  Krylov,  L.G. 

Yevsikova,  A.N.  Bogomolov  et  al.  Published  in  B.I.,  1988,  No.  25. 

4.  L.G.  Yevsikova,  A.S.  Mikheyev,  A.B.  Leont’ev.Optical  Journal,  1955,  No.  1,  p.  24-27. _ 
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Advanced  Aerodynamic  Technology  in  the  basic  principle  o 

_  Aerosizer",  developed  by  Dr.  Barton  Dahneke,  a  gas  conta 

entrained  particles  is  allowed  to  expand  through  a  nozzl 
artial  vacuum,  contained  within  a 


barrel  shock  envelope,  at  supersonic  velocities.  From  the  measurement  of  the  velocity  and  the 
known  material  density,  the  Aerosizer'"  system  determines  u  particle's  size  -  one  by  one  -  with 
unparalleled  speed  up  to  1 00,000  particles  per  second  with  a  better  than  1%  accuracy. 

Eliminates  the  Heed  to  Control  Vacuum  Pressure 
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UV,  VISIBLE  AND  IR  HIGH-QUALITY  SMALL-SIZED  OBJECTIVES  FOR 
RESEARCH  OF  ATMOSPHERE  OPTICAL  PARAMETERS 
KAMESHKOV  Q.B.,  MIRZOEYA  L.A.,  GRAMMATIN  A.P..  LUSTBER6  E.A.,  MAKOVTSOV  G.A. 

dll- Russian  scientific  center  "S.J.  Vavilov  State  Gfttical  Institute " 

Russia,  St.Retersburg,  1 9903V,  Birzhevaifa  line,  12. 

( First  received  1.8  November  1997;  accepted  09.02.98 for  presentation  during  IAS-4) 

Standard  small-sized  and  light-weight  high-quality  objectives  operating  at  wide  spectral 
range  from  UV  (0.3  pm)  to  middle  IR  (6.0  pm)  for  aerospace  purposes  have  been  produced  and 
tested  in  All-Russian  research  center  "S.I.  Vavilov  State  Optical  Institute"  in  1996. 

UV  objective,  130  g  mass,  holds  high  image  quality  in  wide  temperature  range.  Petzval's 
scheme  is  used  as  base  element  of  the  objective.  Galilee's  system  with  angle  magnification  less 
than  one  is  placed  before  it.  Concave-  plane  Smith's  lens  is  put  behind  Petzval's  objective  near 
image  plane  in  order  to  correct  image  curvature.  It  allowed  to  reduce  general  length  of  the 
objective  to  35  mm.  Objective  includes  7  lenses,  three  of  them  are  of  lithium  fluoride  and  other 
four  of  silica  glass.  Focal  length  of  the  objective  is  21  mm,  diaphragm  ratio  is  3.5,  angle  field  of 
view  is  30°.  Total  transmission  in  operating  range  0.3-0.4  pm  is  75%,  energy  concentration  in 
circle  dia  27  mm  is  80%,  relative  radial  distortion  at  edges  of  filed  of  view  does  not  exceed  4%. 
When  heating  up  to  +50°C  image  plane  is  shifted  by  minus  0.016  mm,  when  cooling  to  -20°C  by 
0.019  mm  correspondingly. 

Lens  IR  objective,  210  g  mass,  is  meant  to  operate  at  temperature  90°K.  Objective  includes 
4  lenses,  two  of  them  are  of  silica,  two  other  of  fluorite.  Four-layer  AR-coating  on  silica  lenses 
provides  high  transmission  (more  than  70%)  at  spectral  range  2.6  -  5.0  p.  Focal  length  of  the 
objective  is  18  mm,  diaphragm  ratio  is  1.6,  angle  field  of  view  is  28.4°  at  temperature  +20°C  as 
well  as  at  -170°C,  energy  concentration  is  more  than  80%  both  in  the  circle  dia  20  p  (at  the 
spectral  range  2.6  -  3.0  p)  and  in  the  circle  35  mm  (at  the  range  2.6-5.0  p). 

Five-lens  objective,  240  g  mass,  is  meant  to  be  used  in  optical  assembly  of  spacecraft  astro- 
measuring  system.  When  being  developed,  we  paid  special  attention  to  provision  for  following 
requirements:  -  small  chromatic  aberrations  at  spectral  range  0.5  p  wide  (operation  spectral 
range  is  both  at  visible  and  near  IR  ranges);  -  high-stable  image  scale  within  the  temperature 
range  20°C  30°C;  -  efficient  attenuation  of  side  illumination  from  Sun  radiation  coming  to  the 
objective  from  blind,  lighted  by  the  Sun;  -  low  level  of  light  scattering  from  intensive  point 
sources  of  radiation  (bright  stars)  within  field  of  view;  -  decrease  of  light  size  of  front  optical 
component  by  matching  its  first  surface  with  aperture  diaphragm,  in  order  to  have  minimum 
length  and  mass  of  anti-sun  blind. 

Focal  length  of  the  objective  is  60  mm,  diaphragm  ratio  is  3.8,  angle  field  of  view  -  8°.  Total 
transmission  is  90%  at  spectral  range  0,5  -  1.0  p.  Perfect  combination  of  optical  materials  used 
for  the  lenses  allowed  to  achieve  high  level  of  achromatization  at  the  working  spectral  range. 
Level  of  scattering  was  decreased  not  only  by  reduce  of  number  of  working  surfaces  bordered 
on  air  (three  middle  lenses  were  combined  into  unit  by  cementing)  but  the  use  of  five-layer 
achromatic  AR-coatings. 

All  samples  of  above  described  objectives  were  manufactured  and  executed  tests  confirmed 
that  specified  characteristics  were  obtained  and  they  are  in  agreement  with  computation. 
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( First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

Keywords:  Particle/aerosol  size  distributions,  laser  diffraction  particle  sizing,  aerosol  characterisation,  ill- 

posed  problems,  inversion. 

Laser  Diffraction  Spectrometry  is  a  powerful  non-intrusive  technique  for  size  analysis  of 
aerosols  and  suspensions.  This  optical  technique  do  not  require  single  particles  to  be  measured 
successively  and  the  interaction  between  light  and  the  ensemble  of  all  illuminated  particles  is 
analyzed.  This  technique  is  useful  for  studying  dispersion  phenomena,  aerosol  characterization, 
powders,  etc. 

The  determination  of  size  distribution  by  light  scattering  involves  a  inverse  scattering 
problem,  that  is  associated  with  the  obtention  of  the  size  distribution  from  energy  data.  The 
inversion  by  numerical  quadrature  is  one  method  to  solve  this  problem.  We  have  applied  the 
Tikhonov  Regularization  Method  (TRM)  with  the  L-curve  criterion1  in  order  to  obtain  the 
regularization  parameter.  Liquid  aerosol  and  powder  of  paint  are  the  samples  characterized  in 
this  work.  For  theses  samples,  deviations  of  particle  size  measurement  for  statistical  parameters 
are  more  important  than  in  the  case  of  the  representative  parameters.  The  TRM  has  been  proved 
to  be  suitable  for  certified  distributions  and  has  provided  successful  results.2 

Pneumatically  generated  aerosols  have  been  widely  studied  in  Atomic  Spectrometry 
techniques,  since  their  drop  size  distribution  influences  the  analytical  signal  A  In  the  present  work, 
the  nebulizer  employed  was  the  Single  Bore  High  Pressure  Pneumatic  Nebulizer  (SBHPPN).  The 
liquid  aerosol  was  generated  from  lubricating  oil  diluted  with  MIBK  (60%  in  oil).  The  powder 
sample  was  POLIPOX  6  FR  gray  PR-7004  SMMT  and  the  solvent  used  to  stabilize  the  slurry 
was  sodium  hexametaphosphate  in  water  (HMP,  1.8  g/1).  Such  a  particles  are  used  in  paint 
manufacture. 

The  scattered  energy  was  measured  by  means  of  a  Commercial  Instrument  (Cl)  (Malvern, 
mod.  2600c).  Figure  1  shows  the  volume  undersize  distributions  for  the  samples  tested.  Two  plots 
appear  in  this  figure:  (a)  volume  undersize  (%)  measured  by  the  Cl  and  calculated  from  the  same 
light  scattering  data  using  TRM,  for  liquid  aerosols;  and,  (b)  volume  undersize  (%)  measured  by 
the  Cl  and  calculated  from  the  same  light  scattering  data  using  TRM,  for  slurry. 

The  matrix  used  to  solve  the  inverse  scattering  problem  by  TRM  for  the  aerosol  and  the 
slurry  was  obtained  applying  the  Fraunhofer  diffraction  theory  and  the  Mie  scattering  theory, 
respectively.  In  both  cases  (aerosols  and  slurries)  the  inversion  method  TRM  offers  always  0  %  of 
volume  for  minimum  limit  of  measurement  with  this  instrument.  For  the  remaining  diameter 
ranges  the  results  obtained  with  TRM  (L-curve  criterion)  are  close  to  CI. 

Parameter  characteristics  obtained  for  drop/particle  distributions  are  shown  in  Table  I.  In  this 
table  the  representative  diameters  (i.e.,  median  volume,  Dso%)  as  well  as  some  statistical 
parameters  (i.e.,  Sauter  mean  diameter,  D3,2,  volume  mean  diameter,  D4,3  and  relative  spread, 
span)  are  compared  for  the  algorithms  used. 

The  Tikhonov  regularization  method  gives  both,  representative  and  statistical,  diameters 
within  5%  of  those  obtained  for  Commercial  Instrument.  The  distribution  spans  are  virtually 
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the  same  for  the  two  algorithms,  however,  in  all  the  cases,  the  representative  diameters  are 
slightly  lower  when  TRM  is  used.  This  is  due  to  the  fact  that  TRM  generates  volume  fractions  for 
smaller  diameters.  As  a  result,  the  averages  variables  (D3,2  and  D4,3>  are  shifted  to  lower 
diameters. 


Fig.  1.  Cumulative  volume  fraction  vs.  diameter  for:  (a)  liquid  aerosol  and  (b)  slurry. 
Table  I.  Results  obtained  with  TRM  application. 

_ Aerosol* _ Slurry** _ 


parameter 

TRM 

Cl 

TRM 

Cl 

D50%  (pm) 

11.4 

11.6 

18.2 

18.5 

D3,2  (pm) 

4.9 

5.1 

12.4 

13.7 

D4,3  (pm) 

20.6 

21.4 

21.1 

22.1 

Span 

4.9 

5.1 

2.2 

1.8 

*  the  matrix  used  is  obtained  applying  the  Fraunhofer 
diffraction  theory. 

**  the  matrix  used  is  obtained  applying  the  Mie  scattering 
theory. 
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Solvent  Nature 

Studies  on  heterogeneous  nucleation  are  of  crucial  importance  in  techniques  such  as  Atomic 
Spectrometry  since  samples  are  usually  introduced  as  liquid  aerosols.  In  these  techniques,  the 
aerosol  should  be  as  fme  and  monodisperse  as  possible.  Nucleation  processes  should  be  avoided 
in  order  to  prevent  the  deterioration  of  the  analytical  results.  The  present  survey  deals  with  the 
nucleation  processes  taking  place  when  the  hot  aerosol  generated  by  a  thermospray  nebulized, 2 
passes  through  a  cold  environment.  To  this  end  the  effect  of  surrounding  temperatures  and  liquid 
nature  on  the  aerosol  characteristics  have  been  studied. 

Two  different  devices  coupled  to  a  thermospray  nebulizer  have  been  employed.  In  the  first 
system  (A),  the  hot  aerosol  was  directly  introduced  into  a  cooled  environment  (i.e.,  a  cooled 
Scott-type  spray  chamber3).  In  the  second  system  (B),  once  the  aerosol  was  generated,  it  was 
heated  and  further  cooled  (i.e.,  two  step  desolvation  system4).  Drop  size  distributions  were 
measured  by  means  of  a  model  2600c  laser  Fraunhofer  diffraction  system  (Malvern  Instruments, 
Worcestershire,  UK)  as  stated  elsewhere.4,5 
System  A 

Figure  1  shows  the  median  of  the  volume-based  drop  size  distribution  (D50)  and  the  volume 
concentration  (VC)  of  the  aerosol  as  a  function  of  the  temperature  of  the  spray  chamber  (Tsc)  for 
the  solvents  studied.  From  Figure  1  it  can  be  seen  that  Tsc  hardly  affects  D50  values. 
Nevertheless,  an  increase  in  Tsc  causes  the  VC  to  decrease.  These  behaviours  can  be  explained  in 
terms  of  droplets  growth  by  nucleation.6  In  a  simplistic  way,  nucleation  makes  the  total  liquid 
volume  of  the  aerosol  to  increase  and  the  drop  size  distribution  curves  to  shift  to  larger  diameters. 
Nevertheless,  nucleation  will  not  change  D50  values  since  the  largest  droplets  are  always 
removed.  This  is  the  behaviour  observed  in  Figure  1 .  On  the  other  hand,  when  Tsc  is  decreased  a 
fraction  of  the  solvent  condensed  on  the  nuclei  (i.e.,  droplets  or  dry  particles)  could  be  carried  by 
the  gas  exiting  to  the  spray  chamber  and  giving  rise  to  VC  values  greater  than  the  expected. 

As  regards  the  solvent  nature,  Figure  1  shows  that  water  gives  rise  to  the  finest  aerosols 
followed  by  ethanol  and  butan-l-ol.  On  the  other  hand,  butan-l-ol  is  the  solvent  with  the  highest 
VC  all  along  the  Tsc  range.  This  fact  can  be  accounted  for  by  its  higher  vapour  pressure  (Pv)  that 
causes  an  increase  in  saturation  ratio  (rs)  and,  hence,  in  the  intensity  of  the  nucleation  process.6 
System  B 

Figure  2  shows  the  effect  of  the  heating  unit  temperature  (Th)  on  D50  and  VC  for  water  at 
several  temperatures  of  the  condensation  unit  (Tc).  For  a  given  Th  value,  D50  and  VC  values 
decrease  when  Tc  is  increased.  This  effect  is  more  important  as  higher  Th  is.  These  results  can  be 
explained  as  follows:  firstly,  increasing  Th  causes  the  evaporation  of  the  solvent  and  the 
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amount  of  vapour  to  increase,  and  hence,  D50  to  decrease.  Therefore,  rs  raises,  making  the 
nucleation  processes  more  severe.  In  second  place,  the  lower  Tc  and  the  higher  Th  (i.e.,  higher  the 
solvent  vapour  amount),  the  higher  rs  is  and,  hence,  the  greater  the  extent  of  the  nucleation 
process.6  Thus,  for  instance,  at  Tc  <  0  eC,  increasing  Th  hardly  modifies  D50  values,  since  the 
increase  in  droplet  evaporation  is  counterbalanced  by  the  concomitant  increase  in  the  nucleation 
process.  At  Tc  >  0  eC  evaporation  is  more  intense  than  nucleation,  with  the  result  of  a  reduction 
in  D50  when  Th  is  increased. 


0 1 - 1 - 1 - 1 - 1 - 1 - 1  — i  o 

-10  -5  0  5  10  15  20  25 

T*-,°C 

Figurel.  Effect  of  the  temperature  of  the  spray  chamber  on  D50  (solid  lines)  and  VC  (dotted 
lines),  for  all  the  solvents  studied:  (1)  water,  (2)  ethanol;  (3)  butan-l-ol. 

As  regards  the  solvent  nature,  Figure  3  shows  that  butan-l-ol  affords  the  highest  values  of 
D50  and  VC.  These  results  can  be  explained  by  considering  that  butan-l-ol  generates  the  coarsest 
aerosolsS  and  shows  the  lowest  Pv  values  (i.e.,  high  rs  values  and,  so,  strong  nucleation  process). 
Figure  3  also  reveals  that  aqueous  aerosol  are  coarser  than  those  obtained  with  ethanol.  This 
unexpected  behaviour  can  be  assigned  to  the  higher  volatility  of  the  latter. 


Figure  2.  Effect  of  Th  on  D50  (solid  line)  and  Figure  3.  Effect  of  Th  on  D50  (solid  line)  and  on 
VC  (dotted  line)  for  different  Tc:  (1)  -5  eC;  VC  (dotted  line)  for  the  different  solvents  tested: 
(2)  0  eC;  (3)  20  eC.  Solvent:  water.  (1)  water;  (2)  ethanol;  (3)  butan-l-ol.  Tc  =  10  eC. 
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KINETICS  OF  ISOTHERMAL  CHANGES  IN  ELECTRIC  RESISTIVITY  AND 
LINEAR  EXPANSION  OF  THE  FAST  COOLED  AlSilOMg  ALLOY 
SIMEUNOVlC  R.,  MlTROVlC  N.,  JQRDOVlC  B. 

Technical  Tacutty.  .  {Jugoslavia 

(First  received  13  March  1998;  accepted  for  presentation  during  IAS-4) 

Lately,  interest  has  increased  in  glassy  metals  (MG)  as  an  especially  attractive  category  of 
metallic  materials,  due  to  their  exemplary  physical,  chemical  and  technical  properties.  Several 
methods  have  been  developed  for  obtaining  amorphous  alloys  in  different  forms  (ribbons,  wires, 
powders).  In  each  case  the  obtained  structure  is  not  ordered  or  it  is  ordered  at  short  distances  [1]. 
Electrical  properties  which  change  with  temperature,  following  structural  changes  stand  out 
among  physical  and  physico-chemical  properties  of  metallic  glass  [2]. 

In  this  paper  the  process  of  structural  stabilization  with  changes  in  the  relative  specific  electric 
resistivity  and  the  thermal  coefficient  of  linear  expansion  in  dependence  on  temperature  has  been 
observed. 

A  commercial  composition  of  the  AlSilOMg  alloy  in  the  form  of  ribbons  35-70  pm  thick  and 
1-3  mm  wide  was  investigated.  The  ribbons  were  obtained  by  fast  cooling  of  the  alloy  melt  using 
the  melt-spinning  method  [3]  in  the  Department  for  Amorphous  Systems  of  the  Joint  Laboratory 
for  Advanced  Materials  of  SASA  at  the  Technical  Faculty.  Measurements  of  the  specific  electric 
resistivity  were  performed  using  the  four-point  method.  The  same  method  was  used  for  measuring 
isothermal  changes  of  resistivity  in  regions  of  the  exo-energy  system  stabilization.  The  coefficient 

of  thermal  expansion  was  measured  using  a  dilatometer  with  a  sensitivity  of  10‘5  m. 

All  measurements  were  performed  in  hydrogen  flow  in  the  temperature  interval  starting  with 
the  room  temperature  up  to  temperatures  50  K  higher  than  the  temperature  of  system 
stabilization. 

Results  of  measurements  of  the  electrical  resistivity  and  coefficient  of  thermal  expansion  in 
dependence  on  the  temperature  show  that  structural  organization  takes  place  in  the  temperature 
interval  of  450-500  K.  Structural  organization  is  accompanied  by  a  rapid  decrease  of  specific 
electric  resistivity  and  increase  of  the  temperature  coefficient  of  linear  expansion.  An  expressed 
correlation  exists  between  the  electrical  resistivity  and  thermal  coefficient  of  linear  expansion. 

Measurements  of  changes  of  electrical  resistivity  in  isothermal  conditions  at  temperatures  of 
473  and  498  K  show  that  the  dependence  p(r)  has  an  exponential  form: 
p(T)  =  p0exp(-kT) 

where:  po  -  is  the  starting  specific  resistivity  at  the  temperature  of  isotherm  recording. 
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Constants  ki  and  k2  of  the  process  rate  were  determined  from  the  slope  of  (Alnp)/(AT), 
indicating  that  structure  stabilization  takes  place  in  two  stages. 

Process  activation  energies  were  determined  from  the  known  relation: 

La(1/Z)] 

Obtained  values  for  the  activation  energy  of  the  first  and  second  stage  of  structural  stabilization 
are  El =36.52  kJ/mol  and  E2=24.9  kJ/mol,  respectively.  Corresponding  rate  constants  were  also 
determined.  Results  of  investigations  show  that  due  to  the  high  cooling  rate  an  unstable  structure 
with  a  certain  organization  degree  of  atoms  at  short  distances  and  saturation  of  the  A1  solid  melt 
is  obtained.  Thus,  the  stabilization  process  of  the  obtained  structure  is  complex,  which  is  shown 
by  corresponding  changes  in  electric  resistivity  and  the  thermal  coefficient  of  linear  expansion. 
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THE  TRACE  GASES  IN  ATMOSPHERE  OVER  LAKE  BAIKAL. 

POTEMKIN  OF  V.,  KHODHZER  T. 

Cimnological  Institute,  Siberian  Sitrision  of  RAS,  Jricutsk,  Russia.  669033  Ulan-Batorskaja  St.  3 
(First  received  26  January  1998;  accepted  for  presentation  during  IAS-4) 

Key  words:  gases,  atmosphere,  sulphur  dioxide,  nitrogen  dioxide,  ozone. 

During  1993-1996  there  were  conducted  natural  measurements  of  concentrations  of  sulphur 
and  nitrogen  dioxide  and  ozone  in  near-water  layer  of  atmosphere.  Measurements  were  done 
with  the  help  of  correlative  mass-spectrometer  and  ozonometer  M-124.  The  operation  principle 
of  the  spectrometer  is  based  on  the  measurement  of  relative  difference  of  intensity  of  optical 
radiation  in  two  sets  of  narrow  spectral  ranges  which  correspond  to  maxima  and  minima  of 
absorption  of  investigated  gas.  The  device  calibration  was  regularly  done  by  the  setting  of  optical 
quartz  cuvette  with  the  certain  amount  of  gas  on  the  way  of  received  radiation.  The  observations 
were  carried  out  with  simultaneous  registration  of  meteodata  and  visibility  distance. 

Background  content  of  gases  in  atmosphere  over  Lake  Baikal  in  summer  time  is  average  1-7 
mkm/m*3  for  sulphur  dioxide  and  0. 5-2.5  mkm/m*3  for  nitrogen  dioxide. 

Increased  values  of  concentrations  of  sulphur  and  nitrogen  dioxide  are  observed  close  to 
industrial  and  agricultural  sources  (Baikalsk,  Severobaikalsk,  Ust-Barguzin).  High  concentration 
of  gases  was  observed  in  train  and  chimney  of  discharges  of  Baikalsk  town  with  the  fast  decrease 
towards  the  lake  which  was  due  to  wind  direction  along  the  coast.  Increased  values  of  nitrogen 
dioxide  were  observed  in  the  region  of  river  Selenga  and  Barguzin  Bay  (to  10  mkm/m*3)  Along 
river  Angara  from  Lake  Baikal  to  Irkutsk  city  the  concentrations  of  nitrogen  dioxide  increase, 
but  these  values  are  lower  than  accepted  ones  for  settlements  (20 
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ppb).  In  Central  Baikal  these  values  were  not  registered  at  all. 

There  were  observed  daily  concentrations  during  sunny  days  with  maximum  of  13-18  _ 

hours.  B 

M 
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EXPERIMENTAL  INVESTIGATION  OF  DRIFT  MOTION  IN  AEROSOLS  AND 

HYDROSOLS  UNDER  PROPAGATING  ACOUSTIC  WAVE  ■ 

YU.REDCOBORODY,  S.6R1NSHPUN,  V.ZADOROZHNII  ■ 

(First  received  04  April  1998 ;  accepted for  presentation  during  IAS-4) 

Experimental  setup  has  been  developed  and  mounted  for  obtaining  of  one-  B 
dimensional  propagating  acoustic  wave  in  a  glass  waveguides  filled  with  highdispersed  * 
water  suspension  (polystyrene  latex  (  PSL)  particles)  or  with  aerosol  (  cigarette  smoke  ) 

.  It  has  been  shown  that  small  foreign  particles  (  PSL  particles  0.17  mcm  in  size),  which  M 
are  suspended  in  water,  because  of  unidirectional  drift  phenomenon  move  at  a  constant  | 
rate  in  the  wnke  of  the  acoustic  w'ave.  Laboratory  experiments  with  water  suspensions 
under  propagating  acoustic  wave  w'ere  executed  winch  made  it  possible  to  calculate  the 
foreign  particles  drift  rate  in  relation  to  wave  intensity.  The  experimental  results  are  in  B 
good  agreement  with  analytical  relations  for  small  particles  entraintment  effect  under  | 
propagating  acoustic  wave  at  the  expense  of  \iscous  forces  that  has  been  predicted  and 
calculated  by  one  of  the  authors  in  1995.  a 

It  has  been  shown  that,  if  w'ave  intensity  in  aerosol  is  the  same  as  one  in  the  case  of  fl 
water  hydrosol ,  the  drift  rate  in  aerosol  is  several  orders  greater  than  in  hydrosol.  Drift  * 
effect  investigated  provides  the  basis  of  vibrational  method  for  purification  of  any 
liquids  and  gases  from  foreign  inclusions  of  any  nature  with  size  more  than  0.01  mcm  ■ 
(including  viruses,  bacteria  etc.).  For  wnve  intensity  of  20  W/cm2  the  drift  rate  in  water  p 
suspension  is  of  the  order  of  0.01  cm/s  (it  is  far  beyond  that  the  gravity  precipitation 
rate,  wdiich  is  markedly  less  than  1 0-4  cm/s  for  such  particles). 

Since  any  individual  microparticle  follows  the  unidirectional  drift  laws,  such  a  B 
method  is  applicable  for  initial  impurity  concentrations  that  can  be  made  as  small  as  B 
one  likes.  Besides,  this  method  is  comparatively  energysaved  (energy  consumption  does 
not  exceed  (0.01-0.1)  kWh  per  litre  of  purificated  liquid  and  1  kWh  per  cub.  mof| 
purificated  gas)  and  allows,  conceptually,  to  achieve  absolute  purification  of  medium.  B 
Results  obtained  may  be  of  interest  for  purification  of  air  and  other  gases  ,  for  motor  m 
car  industry'  (petroleum  and  diesel  fuel  purification,  refining  of  oil  in  engines,  etc.),  and 
for  medical  and  pharmaceutical  industry  (settling  of  blood  red  cells,  purification  of  B 
water  etc.).  The  drift  method  may  be  used  in  order  to  design  acoustic  levitators  (  ( 
devices  for  prevention  of  particle  sedimentation),  and  acoustic  separators  (by  size),  and 
acoustic  concentrators  for  very  small  particles.  It  should  be  noted  that  these  devices  will  ^ 
be  able  to  operate  at  high  temperatures,  under  hostile  conditions  as  well.  B 
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MATHEMATICAL  MODEL  OF  AEROSOL  ASPIRATION  IN  CALM  AIR 


KISELEV  Q.M.,  ZARIPOV  SH.KH.,  ZIGANQAREEVA  L.M. 
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Kazan  State  University  Chebotarev  Institute  of  Mathematics  and  Mechanics,  Umversitetslcaqa  St..  f7.  Kazan, 
Republic  of  Tatarstan,  Russia  920008  e-mail .shamil. zari/tov@ksu  ru 
(First  received  30  January  1998 ;  accepted  4.03.98  in  final form  for  presentation  during  IAS-4) 


It  is  known  that  an  accurate  measurement  of  the  concentration  of  the  airborne  dust  in  the 
atmosphere  is  often  complicated  by  nonideality  of  the  aspiration  process.  Aspiration  efficiency  is 
defined  as  the  ratio  of  a  measured  concentration  to  the  true  one.  Determination  of  the  aspiration 
coefficient  for  a  given  kind  of  aerosol  sampler  is  the  problem  of  great  practical  interest.  The 
review  of  theoretical  and  experimental  studies  on  determination  of  the  aspiration  coefficient  is 
done  in  [1].  The  problem  of  aerosol  aspiration  by  thin-walled  tubular  inlet  in  calm  air  is 
theoretically  solved.  For  small  concentrations  of  dispersed  phase  a  mathematical  modeling  of 
aerosol  flows  reduces  to  the  solution  of  two  problems:  determining  the  gas  flow  velocity  field  and 
then  calculating  the  trajectories  of  the  aerosol  particles  in  the  velocity  field  obtained.  A  case  is 
investigated  when  the  gas  flow  is  steady  potential  axially  simmetric  flow  of  an  incompressible 
fluid.  For  determining  velocity  distribution  of  the  gas  in  the  vicinity  of  the  sampling  inlet  the 
effective  numerical  method  is  used.  It  is  based  on  the  boundary  value  problem  for  the  streamline 
function  in  the  hodograph  plane.  The  streamline  function  is  represented  as  the  sum  of  the  singular 
and  regular  components.  For  determining  the  singular  component  the  method  of  small  parameter 
is  used.  It  allows  to  reduce  the  problem  to  the  solution  of  ordinary  differential  equations.  Thfe 
regular  component  is  found  from  the  sequence  of  linear  boundary  value  problems.  The  equations 
of  a  motion  of  particles  are  also  integrated  in  the  hodograph  plane.  The  limiting  trajectory  was 
found  by  the  iterations  method.  This  trajectory  divides  the  particles  that  enter  into  the  tube  from 
those  that  do  not  and  allows  to  calculate  the  aspiration  efficiency.  The  dependencies  of  aspiration 
coefficient  on  Stokes  number  and  settling  velocity  are  constructed.  The  comparison  of  calculated 
data  with  the  experimental  formula  from  [2]  is  given.  This  work  was  supported  by  Russian  Basic 
Research  Foundation,  Grant  number:  96-01-00111. 
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RADIATIVE  FORCING  AND  CLIMATE  RESPONSE  FROM  THE  1991  MT. 
PINATUBO  AEROSOL  CLOUD 
STENCHIKOV  6.*,  KIRCHNER  I.**,  RQBOCK  A.***,  6 RAF  HHF.** 

*  University  of  Maryland,  College  Park,  M3),  US 
**Max  Rlanck  Institute  for  Meteorology,  Hamburg ,  Germany 
*  *  *Jlutgers  University,  Afeur  firunsunclc,  AfJ,  US 

( First  received  05  February  1998;  accepted  for  presentation  during  IAS-4) 

We  developed  a  zonal  mean,  monthly  mean  data  set  of  stratospheric  aerosol  radiative 
characteristics  for  two  years  after  the  Mt.  Pinatubo  eruption.  To  calculate  the  aerosol 
parameters  for  the  entire  radiative  spectrum,  we  combined  SAGE  II  aerosol  extinctions  for 
1.02  microns,  provided  by  Larry  Thomason,  and  CLAES/ISAMS  retrieved  effective  radii 
provided  by  Don  Grainger.  This  is  the  first  global  data  set  with  vertically  dependent  effective 
radius.  Using  this  data  we  calculated  aerosol  radiative  forcing  and  climate  response  with 
ECHAM-4  general  circulation  model.  We  found  more  small  aerosol  particles  above  the  10  mb 
than  expected  for  the  first  year  after  the  eruption.  The  solar  NIR  heating  appears  to  be  more 
significant  than  it  was  found  previously  especially  at  the  top  of  the  aerosol  layer,  because  small 
particles  are  relatively  more  absorbing.  Ozone  depletion  and  the  QBO  significantly  modify  the 
observed  stratospheric  temperatures.  The  changes  in  stratospheric  temperature  and  dynamics 
force  the  tropospheric  circulation  from  the  top.  The  tropospheric  dynamic  response  produces 
a  significant  portion  of  the  climate  variation  especially  in  the  winter.  This  dynamic  response  is 
sensitive  to  the  stratospheric  heating  and  sea  surface  temperature. 
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OPTICAL  PROPERTIES  OF  NON-SPHERICAL  AEROSOL  PARTICLES  IN 
RANDOM  ORIENTATIONS 

SUTHERLAND  R.A.,  KLETT  J.D. 

US  dtrmy  Research  (laboratory,  dftmosftheric  Effects  &  ranch,  White  Sands  Missile  Range,  Neux  Mexico, 

USA 

( First  received  02  March  1998;  accepted  for  presentation  during  IAS-4) 

Several  approximate  methods  for  modeling  the  electromagnetic  (em)  scattering  and 
extinction  properties  of  non-spherical  aerosol  particles  are  presented  and  applied  to  the 
practical  problem  of  modeling  the  composite  properties  of  ensembles  of  random  orientations. 
The  random  orientation  distributions  are  themselves  modeled  using  semi -empirical  methods 
approximating  the  effects  of  atmospheric  turbulence.  Although  some  of  the  methods  are 
applicable  to  arbitrary  shapes  we  confine  our  attention  to  homogeneous  cylinders,  discs,  and 
spheres  for  which  there  are  some  exact  solutions  available  for  comparison.  Methods  include  the 
classical  approaches  such  as  the  Rayleigh-Gans  (RG),  Anomalous  Diffraction  (AD),  Wentzel- 
Kramers-Brillouin  (WBCB)  methods  (  Klett&  Sutherland,  1992;  Lopatin  &  Shepelevich,  1995), 
and  various  exact  and  approximate  solutions  in  the  "IPHASE"  collection  of  Evans  (1996). 

Most  of  the  methods  include  the  full  vector  (polarimetric)  propagation  and  include 
extinction,  absorption,  and  scattering  in  all  directions  denoted  as  the  differential  cross-section, 
the  equivalent  of  the  classical  phase  function  used  in  optics.  The  particle  orientation  model  is 
based  upon  semi-empirical  relationships  valid  for  the  inertial  subrange  of  turbulence  often  used 
to  approximate  the  real  atmosphere.  Results  for  thin  cylinders  show  a  tendency  for  particles  to 
orient  in  the  stable  fall  mode  (long  axis  horizontal)  for  low  levels  of  turbulence  as  long  as  the 
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particle  lengths  are  on  the  order  of  the  inner  scale  (ie.  a  few  millimeters),  otherwise  the  more  usual 
uniform  random  approximation  applies.  The  paper  reaffirms  our  earlier  assessment  of  the  WKB 
method  which  offers  a  viable  alternative  to  the  more  widely  used  RG  and  AD  approximations 
and  provides  a  significant  improvement  in  accuracy  with  only  a  slight  increase  in  mathematical 
complexity. 
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GENERATION  OF  AEROSOLS  BY  THE  ELECTRICAL  EXPLOSION  OF  WIRES  AT  ... 

REDUCED  AIR  PRESSURES 

SEDOI  V.S.*,  VALEVlCH  V.V.*,  KATZ  J.D.** 

*Higk  Current  Electronics  Institute,  Tomsk,  Russia 
**Los  Alamos  National  Laboratory,  Los  tamos,  NM,  USrf 
( First  received  10  January  1998;  in  final  form  5/2/98 ,  accepted  for  presentation  during  IAS-4) 


The  exploding  wire  method  of  particle  production,  allows  us  to  model  the  high  speed 
formation  of  aerosols  because  of  the  fast  heating  and  evaporation  rates  inherent  to  this 
technique.  The  method  is  also  of  interest  from  the  viewpoint  of  controlling  the  production  of 
aerosols  of  a  particular  material  with  a  specific  particle  size  distribution  at  a  specific  efficiency. 

The  electrical  explosion  of  iron,  aluminum,  titanium,  and  copper  wire  has  been  investigated 
in  air  at  pressures  of  from  0.01  to  1  atm.  In  these  experiments  the  energy  density  introduced  into 
the  material,  w,  normalized  to  the  sublimation  energy  of  the  material,  s,  and  the  heating  rate 
were  controlled.  Particle  and  agglomerate  sizes  were  determined  using  transmission  electron 
microscopy  and  laser  scattering  methods.  The  specific  surface  of  the  powder  was  measured  by 
low-temperature  adsorption.  The  phase  composition  was  determined  by  X-ray  diffraction. 

The  specific  energy  introduced  into  a  material,  w/s,  the  pressure  (density)  of  the  surrounding 
medium,  and  the  exothermic  effect  due  to  oxidation  reactions  are  controlling  parameters  in 
particle 
formation. 


Increasing  the  energy  density  increases  the  internal  energy  of  the  material,  the  expansion 
velocity  and  the  number  of  condensation  centers,  while  the  final  particle  size  decreases.  With  an 
exothermic  oxidation  reaction,  the  optimum  energy  density  can  be  less  than  the  sublimation 
energy  of  the  material.  As  a  result,  metal  oxides  are  formed.  As  the  density  of  the  surrounding 
medium  is  increased,  the  particle  size  decreases  because  of  an  increase  in  the  frequency  of 
collisions  and  more  rapid  cooling  of  the  particles. 

Electrical  explosions  of  wires,  at  reduced  air  pressures,  allows  for  the  production  of  ultra-fine 
powders  of  oxides  of  various  metals  with  particle  sizes  of  less  than  50  nm.  The  method  is 
environmentally  safe  and  does  not  require  excess  energy  expenditures.  The  electrical  explosion  of 
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BALLOON  -  BORNE  STUDIES  OF  AEROSOL  OPTICAL  PROPERTIES  OF  FREE 
ATMOSPHERE  AT  ALTITUDES  UP  TO  30  KM  IN  VISIBLE  AND  NEAR  IR 

SPECTRAL  RANGES 

LOBANOVA  6.1.,  MIRSOEVA  LA.,  POPOV  0.1. 

Ju-  Russian  scientific  centre  “SOJ named  after  S.J.  Vavilov*;  Sirjevaga  linia,  t2,  St-Retersburg .  Russia. 
(First  received  18  November  1997;  accepted  09.02.98  for  presentation  during  IAS-4) 

During  long  period  the  balloon-borne  experiments  were  fulfilled  by  SOI  to  measure  spectral 
radiances  of  cloudless  day  sky  at  altitudes  up  to  the  30  km  and  in  the  spectral  region  0.4-3.2 
mcm.  The  authors  made  also  the  balloon-borne  investigations  of  radiance  phase  functions  for 
day  sky  [1]  and  atmospheric  transparency  [2].  These  studies  allowed  to  get  the  information 
about  altitudial  and  spectral  dependencies  of  aerosol  scattering  factor  in  free  atmosphere. 
Measuring  instruments  (grating  spectrometers  with  tracking  system)  were  calibrated  absolutely 
in  units  of  spectral  radiance.  The  experiments  were  carried  out  in  middle  latitude  region  of 
Russia  in  summer.  The  measured  values  of  altitude  and  spectral  dependencies  of  atmospheric 
aerosol  scattering  factor  were  compared  with  literature  data. 
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METHODS  AND  COMPUTATION  CODES  FOR  CALCULATION  OF  BACKGROUND 
OBJECT  RADIANCES  WITH  ACCOUNT  OF  AEROSOL  SCATTERING 

6 1?  IPO  ST  S.B.,  MIRSOEVA  LA.,  POPOV  O.I.,  SEMENOVA  V.I.,  VESELOV  D.P., 

LOBANOVA  6.1. 

JU-Russian  scientific  center  “SOJ  natoed  after  S.J.  Vavilov*;  Bujevaga  linia.  t2.  St-Retersburg,  Russia. 

(First  received  18  November  1997;  accepted  09. 02.98 for  presentation  during  IAS-4) 

In  SOI  during  some  years  the  methods  and  computation  codes  for  calculation  of  radiative 
characteristics  of  the  system  the  Earth-atmosphere  were  developed  in  ultra  violet,  visible  and 
infrared  spectral  ranges.  The  code  was  developed  to  calculate  background  radiances  with  an 
approach  of  single  scattering  of  solar  radiation  for  different  combination  of  aerosol  models  and 
wide  range  of  illumination  and  observation  conditions  in  the  spectral  interval  1...3.0  mcm  with 
spectral  resolution  0.025  mcm.  The  software  operates  with  data  base  including  altitude  (up  to 
100  km  with  a  step  I  km)  and  spectral  profiles  of  aerosol  attenuation  and  scattering  factors  for 
nearground,  tropospheric,  stratospheric  and  mesospheric  aerosols  in  different  regions.  The 
software  uses  C-language  and  operational  systems  Windows  3.1,  Windows  95,  Windows  NT. 
The  requirements  to  hardware  are  following:  processor  486-DX2-  66,  operative  memory  >4 
Mb,  the  data  base  storage  of  hard  disk  - 10  Mb. 
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ALTITUDINAL  AND  SPECTRAL  PROFILES  OF  ATMOSPHERIC  AEROSOL 
EXTINCTION  IN  0.4-12.0  JIM  REGION:  STRATOSPHERIC  BALLOON 

EXPERIMENTS 

KISELEVA  M.,  RESHETNIKOVA  L,  KAZBANOVW. 

S.  J.  Voodoo  State  Optical  Institute,  Birjeoaya  12,  199031,  St .  -iPeterburg,  Jlussia 
(First  received  10  January  1998;  accepted  for  presentation  during  IAS-4) 

Spectral  atmospheric  transmittance  in  the  region  0.4-12.0  pm  based  on  balloon  experiments 
has  been  analysed  and  generalized.  These  experiments  have  been  carried  out  up  to  35  km  height 
by  authors  of  this  report  during  of  last  ten-twelve  years  in  different  geographical  regions 
(Russian,  Kazakhstan  ,  France)  and  different  periods  of  volcanic  activity.  Altitudinal  and  spectral 
dependencies  of  atmospheric  aerosol  extinction  in  region  of  two  atmospheric  windows  (0.4-0.8  pm 
and  8.0-12.0  pm)  was  considered.  The  influence  of  volcanic  activity  on  atmospheric  aerosol 
extinction  spectra  was  noted.  The  approximate  method  of  effective  aerosol  parameters  and 
concentrations  of  aerosols  has  been  developed.  This  method  was  used  for  the  approximation  of 
effective  radius  and  concentrations  of  atmospheric  aerosol  particles.  The  comparison  of  data 
obtained  in  this  work  with  modem  publication  ones  was  carried  out.  The  influence  of  volcanic 
stratospheric  aerosols  on  the  stratospheric  ozone  concentration  was  discussed.  The 
anticorrelation  dependence  ozone  concentration  versus  aerosol  extinction  for  level  of  H  =  20  km 
was  discovered. 

1214. 

THE  IMPACT  OF  AEROSOLS  ON  SOLAR  UV  ACTINIC  FLUX  AND  PHOTOLYSIS 

RATES 

STENCHIKOV  Q.,  DICKERSON  R.,  KONDRAGUNTA  S.,  PARK  R. 

University  of  Maryland,  College  Park 
(First  received  04  February  1998;  accepted  for  presentation  during  IAS-4) 

A  high  mixing  ratio  of  photochemically  produced  ground  level  ozone  (photochemical  smog) 
is  the  most  typical  characteristic  of  air  pollution  in  highly  populated  urban  regions.  At  the  same 
time,  the  optical  depth  of  fine  aerosol  particles  on  smoggy  days  can  reach  2  in  the  near  UV 
spectral  bands.  Sulfate  and  some  organic  aerosol  particles  scatter  solar  radiation  back  into  space 
and  cool  the  surface,  but  can  increase  the  UV  actinic  flux,  which  is  proportional  to  photon 
number-density  in  the  atmosphere.  This  means  that  with  the  same  number  of  photons  arriving  at 
the  top  of  the  boundary  layer,  aerosols  simultaneously  increase  the  number  of  reflected  photons 
and  the  number  of  photons  in  the  boundary  layer. 

Observations  and  theoretical  calculations  with  MIE  code  and  Discrete  Ordinate  radiative 
transport  (DISORT)  model  based  on  observed  aerosol  size-number  distributions  show  that  UV- 
scattering  particles  in  the  boundary  layer  accelerate  photochemical  reactions  and  ozone 
production,  but  UV-absorbing  aerosols,  such  as  mineral  dust  and  soot,  inhibit  photochemical 
processes. 
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ON  INFLUENCE  OF  ATMOSPHERIC  AEROSOL  OPTICAL  PROPERTIES  ON 
RADIANCE  CHARACTERISTICS  OF  THE  EARTH  IN  NEAR  IR  SPECTRAL 
RANGE  AT  OBSERVING  FROM  SPACE. 

VESELQVD.P.,  LOBANOVA  6.I.,  MIR50EVA  LA.,  POPOV  O.I.,  SEMENOVA  V.L 

dfU-Pussian  scientific  centre  * SOJ  ranted  after  S.J.Vai/Uoir  /  Uirjetraya  Littia,  12,  St- Petersburg , 

Jiussia. 

( First  received  18  November  1997;  accepted  09.02.98 for  presentation  during  IAS-4) 

The  method  and  software  are  developed  to  calculate  radiative  characteristics  of  the  system 
the  Earth-  Atmosphere  due  to  reflection  by  underlying  surface  and  singly  scattering  by 
atmosphere  of  sun  radiation  in  the  spectral  range  1-3.0  mcm  at  observing  from  space.  The 
software  uses  the  data-base  of  optical  characteristics  of  earth  surface,  tropospheric  clouds  and 
atmosphere.  A  special  attention  was  paid  to  atmospheric  aerosol  which  is  the  most  changeable 
components  of  atmosphere.  In  calculations  the  different  combinations  of  models  for 
nearground,  atmospheric,  stratospheric  and  mesospheric  aerosols  were  used.  The  choice  of 
aerosol  models  is  found  to  control  substantially  a  radiance  level  of  the  system  the  Earth- 
atmosphere. 

COLLECTION  OF  EMISSION  FROM  OSCILLATING  DIPOLES  INSIDE  AN  ILLUMINATED 
MICROSPHERE:  ANALYTICAL  INTEGRATION  OVER  A  CIRCULAR  APERTURE 

PENDLETON  J.D.,  HILL  S.C. 


US  drtny  Research  Laboratory  dJJU/iN:  o4MSP£-7S-££ 

2800  Pousder  MM  Pood,  Jddfthi,  Maryland  20783- 1197;  dftauUet@ari.htil  skM@ari.ftdl  ■ 

(First  received  29  January  1998;  accepted for  presentation  during  IAS-4)  ™ 

We  describe  a  method  for  analytically  integrating,  over  a  circular  aperture,  the  emission 
from  an  illuminated  microsphere  containing  a  uniform  distribution  of  molecules.  Each  molecule  ■ 
is  modeled  as  an  oscillating  dipole  with  polarizability  proportional  to  the  internal  (Mie)  electric  | 
field  at  its  location.  The  model  is  useful  for  investigating  fluorescence,  Raman,  or  other 
emission  from  excited  molecules  inside  of  small  spherical  droplets. 
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ATECH  -  rjiaBHbiH  enoHeop  h  opraHH3aTop  MemayHapoaHoro  Aap030jibHoro  CnMno3HyMa. 

CneUfticLAUcm-adposoAbiUfUK  (yneubiu,  mexnoAoa,  npudopucm,  6u3HecMen)  peuium 
MHoeue  ceou  npoCAeMbi,  pa6omaA  c  TOO  Adpo30Ab  TexnoAoauA  Jlmd  ! 


ias-4  CaHKm  riemep6ypa  6-9  utona  1998 

IIpewiaraeM  BaM  BbiOpaxb  oahh  H3  Tpex  BapnaHTOB  yiacrna  b  CHMno3HyMe. 

IlepBbiH  -  nojiHan  peracxpaiiHH  ynacTHH  b  paGoTe  cnMno3nyMa. 

Opra3Hoc  cocraBJiaeT  300  py6.  Rnx  Bac  6ypyr  npHroxoBJieHbi  xpyabi  cHMno3«yMa  Ha  pyccKOM  h  Ha  aHrjiHHCxoM  ircbixax., 
BH3HTHbie  KapTOHKH,  Gaa*,  aaHHbie  060  Bcex  ynacTHHKax  Hauiefi  BCrpeaH.  npH  3tom  nepea  BaMH  BCTaHeT  npoGaeMa 
rocTHHHUbi.  HanGonee  aemeBbtfi  BapnaHT  rocTHHHUbi  -  KOMHaTa  Ha  neTBepbix  100  py6  b  ae«b.  OprKOMHTer  noMoacex 
BaM  CB»3aTbca  c  apyrHMH  ynacTHHKaMH  -4  ,  KOTopbie  3aHHTepecoBaHbi  b  aemeBOM  aouibe. 

Btopoh  BapnaHT  -  penicrpamm  yuacxHH  b  TencHHe  oanoro  ahh  -  60  pyG.  CnMno3nyM  ctpohtch  TaK,  htoGm  6jm3KHe  no 
HanpaBJieHHio  cexijHH  npouura  b  oahh  aeHb. 

6/Jidy/98:  CexijHH  CBasaHHbie  h  GnoaapcwojieM  h  nepeHOCOM  aapcraojw  b  axMOC<J>epe. 

7/  July  /98  AaposojibHbie  xexHOJiorroi  ($HJibTpauna,  nporaBoacTBO  ajiMa3onoaoGHbix  MaTepHaaoB ,  yjibTpaaHcnecpcHbie 
nopomKH,  ropeHHe  ancneprapOBaHHoro  ToruiHBa,  MeMGpaHHbie  $HJibTpbt,  HHCTbie  TexHOJioraH ...) 

B  3tot  ace  aem.  6yayr  npeacraBJienbi  paGoxbi  no  cpYJIJIEPEHAM  -  CHHTe3,  axcrpaxiuro,  CBOHCTBa,  xeopHst,  npHMeHeHHe, 
HaHOTpy6KH.. 

8/  July  /98  A3P030JIb  H  KJIHMAT,  KOCMHUECKHH  MYCOP,  A3P030J1L  H  OKEAH  PaaHoaxxHBHbie  aaposom, 
a3po30JiH  Meranonnca,  BynxamroecxHe  a3p030jm,  oGnaxa,  3p03H0HHbie  a3po30JiH, ... 

9/July/98  riocjieaHHH  aeHb  -  A3P030J1H  H  3flOPOBbE  -  HCnojib30BaHHe  a3p030JibHbix  MeflHxaMeHxOB,  B03aeiicTBHe 
3arps3HeHHH  B03«yxa  Ha  opraHH3M,  HopMHpoBaHHe  a3p030JibH0H  Harpy3KH  a jih  pa3JiHHHbix  npoijieccHii,  nporoncHOBeHHe 
nacTHU  b  jiencne,  B3aHMoaeHCTBHe  nacTHU  c  GHononroecxHMH  cxpyxxypaMH... 

A3P030JlbHAJI  TEOPHfl  (1)-  onTHxa  a3p030Jieit,  KoaryjmuHJi,  HyxjieamtH,  KOHaeHcamra . .  .TEOPM.H  A3P030J1EH(2)- 
,a;H®a)y3HO<&OPE3,  TEPMO<I>OPE3...CjiymaHHe  noxjiaaoB  BbWBHHyrbix  Ha  concxaHHe  npeMHii  PoccHHCKoro 
a3po30JibHoro  oSmecrea  (#Be  H3  3THX  npeMHii  noaaepxcaHbi  cyMMaMH  $300  h  $200  -  enoHeop  -  anpexxop  ERNAFT  OIL 
Mr  Mirlesse  (mBeKuapna) 

BbiSpaB  ana  nocemeHHH  TOJibKO  oahh  H3  aneii,  Bbi  c3kohomhtc  Bpevra  h  aero.™.  BaM  6yayr  npeaocxaBJieHbi  MaTepnanbi 
no  BbiSpaHHofi  BaMH  ceicuHH.  HanpHMep,  Honnaa  noe3aKa  Ha  noe3ae  b  CaHKT-nerepSyrp  h  oGpaxHo  iio3bojiht  BaM  He 


3aKa3biBaTb  rocxHHHijy. 

H  HaKOHeu  -  Bw  Moacere  nepeaarb  nexbipe  cxpammbi  A4  Bauiero  CTeHaoBoro  aomiaaa  b  opncoMHTer:  onaaTHTb 
nySamcauHio  Banrox  tc3hcob  H3  pacnera  no  6  pyGneii  3a  xaxroyio  crpanHuy  xexcxa  (nepea  asa  HHTepsajia  12  xeraeM), 
xaacabifi  pncyHox  h  xaacayio  TaGjiHiiy.  B  stom  cayaae  oprxoMHxex  paaMecxHX  Bain  aoxaaa  bo  BpeMs  CHMno3HyMa  Ha  creHae, 
onyGanxyex  Baron  xe3HCbi  b  xpyaax  cHMno3HyMa.  riporay  Bac  nepecaaxb  sxh  aenbrn  na  caex  TOO"A3po30ab  TexHoaonw" 
HHH  7714095748  OKnO  26121540  OKOHX  95120  PacnexHbiH  caex  p/c  40702810600010000820  b  OAO  AE 
npQMpaaxexSaHX  r.  MocxBa  x/c  30101810000000000366  EHK  044  525  366 


nonnHCbreafiTecb  Ha  acvpnaa  A3PQ3QJTH  -  200  pyGaefi  roaoBaa  noanncxa . 


BA^KHO!  BbinycKH  acypHana  AapoaojiH  3a  1998  toa  hbjihiotch  3Kcnpecc  nyCnuKauHen  Te3HcoB, 
nonyueHHbix  no  ajiexTpoHHOH  nouTe  ajih  yuacTna  b  MeacayHapoAHOM  A3po30JibHOM  CnMno3HyMe.  Mbi 
o6paiuaeMca  k  aBTopaM  c  npocbbon  bo3mo»cho  cxopee  BbicnaTb  ahct  3aMenaHHH  no  cbohm  cTaTbHM  no 
cneAyioineH  t|)opMe:  ho  cmpaHutfe  HOMep...  cmpone  HOMep  (cBepxy/cHH3y)  Hanucano...  (yxa3axb  oinnbouHoe 
cjiobo  hah  BbipaxceHHe  h  oaho  -  Aaa  cnoBa  ao  n  nocne  3toh  oiiih6kh.  Omn6Ky  naAO  noOTepKHyTb)  donxcm 
6bimb  Hanucano  (npHBecTH  npaBHAbHoe  HanncaHHe.)  IIpeAceAaTeJiHM  ceKimfi  -  npocHM  yxa3aTb  Ha3BaHHa  n 
HOMepa  AOKJiaAOB,  KOTopbie  noAXOAAT  no  TeMaraKe  b  Barny  cexiimo.  IIpocb6a  CBH3aTbca  c  aBTopaMH  H 


npnmacHTb  nx  CAenaTb  AoxnaA  b  paMxax  Barnen  ceKi;HH. 

Bcex  cnemiajmcTOB  npocHM  npncbinaTb  cboh  OT3biBbi  no  anpecy  119285  MocKBa  2-Mocc[)HJTbM  21-117 
EenoBy  H.H.  PaboTbi,  KOTopbie  Bbi  Ha30BeTe  ocobeHHo  HHTepecHbiMH  ,  6ynyT  BbiABHHyTbi  Ha  ripeMHH 
PoccnncKoro  aaposonbHoro  obmecTBa  (pan  npeMHii  noAaepacaH  AeHexcHbiMH  cyMMaMH  ot  200  ao  300 
AOAJiapOB). 

B  to  we  BpeMH  BauiH  3aMeHaHHa  noMoryT  oprKOMHTery  cmrrb  AOKnaAbi  Tex  pa6oT,  b  KOTopbix  Bbi  HaiiAeTe 
oiuh6kh,  no  noBony  Koxopbix  Bbi  BbicKaaceTe  cepbe3Hbie  3aMeuaHHH. . . 
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DUST  AND  POWDER  ADHESIVENESS  TESTER 


i  The  tester  is  designed  to  measure  the  adhevity  to 
:  form  durable  diffucult -to -remove  deposits  in  production 
equipment,  in  particular  on  lector  bins.  This  ability  is 
taken  into  account  when  designing  dust  removal  plants, 
selecting  of  sedimentation  elements,  facilities  for  dust 
unloading  and  transportation. 

The  tensile  strength  of  a  specimen  of  dust  compacted 
under  a  50  kPa  load  in  a  vertical  zontally  split.  The 
tester  design  secures  a  strictly  specified  value  of 
compressing  stress  in  the  cell  error  caused  by  dust 
friction  on  the  cell  walls.  When  the  specimen  is  being 
compacted,  the  cell  parts  split  apart,  thus  their  mutual 
adhesion  tures  is  prevented. 

POLYMER  TUBULAR  FILTER 


for  ceaning  of  gases  from  sulphuric  acid  and  having  traces  ot 
arsenic,  selenium  and  sulphur  oxides.  It  is  used  in  mineral 
fertilizer  production  and  other  industries,  polymer  electrostatic 
precipitator  makes  it  possible  to  save  14  t  of  lead,  while 
eliminating  lead  soldering  that  is  harmful  for  human  health. 

This  electrostatic  precipitator  having  a  vertical  gas  flow  is  a 
metal  housing  lined  with  acid-resistant  brick  wherein  receiving  and 
curona.  The  receiving  electrodes  made  of  polymer  are  shaped  as 
hexahedral  tubes. 


GAS  DIFFUSION  ELEMENTS  FOR  SULPHUR  DIOXIDES 
Gas  diffusion  elements  have  been  developed.  Gas  diffusion 
elements  makes  the  process  of  testing  the  gas  analysing  facilities 
much  simpler. 

The  generator  and  gas  diffusion  elements  for  checking  and  metrological 
certification  of  gas  analysing  equipment. 

It  may  be  used  both  under  laboratory  and  industrial  conditions  where  gas  analysers 
are  installed. 
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THERMODYNAMIC  INVESTIGATION  OF  THE  ALTERNATIVE 
FREONS  R-I22  AND  R-I22A 

VARUSHCHENKO  R.M.,DRUZHININA  A.I.,PASHCHENKO  L.L. 


JIDterfHOchemical  {laboratory,  2)efiarthient  of  Chemistry,  Moscow  State  University,  /  f9899  Moscow, 

Jlussia. 

(First  receive  31  December  1998,  accepted  for  presentation  during  IAS-4) 


Keywords:  Freons,  Thermodynamics,  vapour  pressure,  heat  capacity. 

This  work  was  carried  out  under  the  program  of  the  complex  investigation  of  the 
alternative  Freons  by  experimental  and  estimation  methods  in  the  wide  temperature  range  from 
helium  up  to  critical  temperatures.  The  hydrogen  containing  Freons  CF2CICHCI2  (R- 1 22)  and 
CFCbCHFCl  (R-122a)  are  used  as  solvents  and  starting  materials  for  fluoroorganic  synthesis 
instead  of  environmentally  unacceptable  chlorofluoroethane  CFCI2CF2CI  (R-l  13),  that  destroys 
ozone  layer  in  the  stratosphere.  The  literature  data  on  the  thermodynamic  properties  of  the 
hydrogen  containing  Freons  are  scarce  and  need  to  be  refined. 

The  next  properties  of  Freons  were  studied  by  experimental  methods: 

-  the  low-temperature  heat  capacities,  the  temperatures,  the  enthalpies  and  entropies  of  the 
phase  transitions, 

-  the  saturated  vapour  pressures  and  the  enthalpies  of  vaporization  over  the  moderate 
("atmospheric")  range  of  pressure, 

-  the  densities  of  liquids  at  the  room  temperatures, 

-  IK  and  KP  spectra  of  the  molecules  [1]. 

The  experimental  data  were  used  as  a  basis  for  estimation  of  the  set  of  properties  in  wide 
temperature  range  using  the  Clausius-Clapeyron  equation  and  the  corresponding  states  law. 

The  heat  capacities  were  measured  by  adiabatic  calorimetry.  The  apparatus  consists  of  the 
automatic  vacuum  calorimeter,  data  acquisition  and  control  system,  and  PC.  The  volume  of  the 
substance  under  study  is  about  1  cm3.  The  temperature  of  the  calorimeter  is  measured  with  the 
accuracy  ±  0.01°K  by  rhodium-iron  resistance  thermometer  [2].  The  heat  capacities  were 
measured  over  the  temperature  range  from  5°K  to  325°K  with  mean  accuracy  +  0.2  percent.  It 
was  found  that  both  Freons  were  in  the  forms  of  glasses,  supercooled  liquids,  partially 
crystalline,  and  liquid  states.  For  the  first  time,  the  melting  temperatures  of  these  Freons  have 
been  determined.  The  thermodynamic  functions  {S°(T)-S°(0)},  {H°(T)-H°(0)}  and  {G°(T)-H° 
(T)}  have  been  estimated  at  T  =  298.15°K.  The  contributions  to  the  residual  entropies  at  T  =  0 
caused  by  disorder  of  configurational  and  conformational  nature  have  been  found  on  the  basis 
of  calorimetric  and  spectroscopic  data  for  the  both  Freons.  The  values  S°(298.15°K)  for  the  R- 
1 22a  determined  by  both  methods  are  agreed  in  the  error  limits,  that  showed  their  reliability. 

The  saturated  vapour  pressures  in  dependence  of  temperature  were  determined  by 
comparative  ebulliometric  technique  over  the  pressure  range  from  11  kPa  to  102  kPa.  The 
apparatus  consists  of  a  differential  ebulliometer  and  the  manometric  system  [3].  The 
temperature  of  the  (liquid  +  vapour)  equilibrium  was  measured  by  means  of  platinum  resistance 
thermometer  at  20  fixed  pressures  maintained  automatically  by  means  of  a  mercury-contact 
manometer.  The  values  of  the  fixed  pressures  were  obtained  by  calibration  of  the  manometer 
with  standard  substances  (water  and  decane)  for  which  the  vapour  pressures  are  well  known. 
The  accuracy  of  the  temperature  and  pressure  measurements  (±<0.01  °K  and  ±<2<6  Pa)  keeps 
pace  with  the  present-day  advances.  The  values-(pT)  were  treated  by  least-square  method 
(LSM)  using  orthogonal  functions.  The  next  equations  were  obtained: 

ln(p)  =  A  +  B/T  +  Cln(T)  +  DT,  (1) 
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AvH  =  R(-B+CT+DT2)  AZ  ±  {s(A,H)+A(AZ)AvH} ,  (2) 

ACp  =  C"-Cp(liq)=  R(C+2DT)±{s(Cp )},  (3) 

where  AZ  is  the  difference  of  the  compression  factors  of  gas  and  liquid  (the  value  AZ  takes  into 
account  vapour  deviation  from  ideality).  Equations  (l)-(3)  were  employed  for  calculation  of  the 
normal  boiling  temperatures  Tn.b.,  enthalpies  of  vaporization  at  T  =  298.15°K  and  Tn.b.,  and  the 
differences  A  Cp . 

If  it  was  possible,  the  enthalpies  of  vaporization  were  determined  by  both  calorimetric  and 
estimation  methods  with  the  accuracy  ±(<0.5  and  <1.5)  percent,  respectively.  The  values  AvH 
found  by  two  independent  methods  agree  within  error  limits,  which  proves  their  reliability.  The 
A  Cp  differences  are  negative  in  agreement  with  the  physical  meaning  of  these  values. 

Experimental  data  of  Freons  were  used  for  estimation  of  the  saturation  vapour  pressure  for 
the  whole  temperature  ranges  of  liquid  phases.  To  extrapolate  safely  the  pT-values  towards  the 
triple  point,  they  were  treated  simultaneously  with  the  low  temperature  differences 
ACp  =  C°  -  Cp  (liq)  found  by  spectroscopic  and  calorimetric  methods: 

ln{p  /p(m)}  =  A  +  B/T  +  Cln(T)  +  DT  (4) 

A  Cp  /2R  =  {  C°p  -  Cp  (liq)}  /2R  =  C/2  +DT 

where  p(m)  is  the  mean  pressure  within  the  range  of  pT-data.  The  errors  of  extrapolation  in  the 
temperature  interval  Text<100°K  are  within  (1  to  10)  percent.  The  correlation  of  the  vapour 
pressure  and  densities  of  liquids  according  to  the  corresponding  state  law  (CSL)  allowed  us  to 
estimate  the  critical  parameters  Tc,  Pc,  and  Vc  and  to  extrapolate  pT-values  to  critical  region  with 
uncertainties  (from  1  to  5)  percent.  The  critical  parameters  can  be  used  for  estimation  of  many 
thermodynamic  properties  by  the  (CSL). 

The  thermodynamic  properties  of  Freons  and  their  fluorinated  and  hydrogen-  substituted 
analogues  were  analyzed  depending  on  the  some  structural  parameters  of  the  liquid  phase.  The 
conclusion  was  drawn  that  the  values  AvH,  Tn.b.,  and  Tc  vary  regularly  in  accordance  with  the 
dipole  moments  and  the  coefficients  of  molecular  packing,  that  is,  the  parameters  determining  the 
intermolecular  interaction  energy  and  short-range  order  in  the  liquid  phase,  which  proves 
consistency  and  reliability  of  the  considered  thermodynamic  data  in  the  series  of  halogenated 
ethanes. 
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VARIABILITY  FACTORS  OF  AEROSOLS  AND  AEROIONS  IN  POLAR 

ATMOSPHERES 

SMIRNOV  V.Y.\  RADIONQY  V.F.**  ,  SHEVCHENKO  V.P.*** 

institute  of  Exjierintentai  Meteorology,  82  Lenin  str.,  Obninsk,  Russia  299020 
**JJBte  Arctic  and  Antarctic  Ttesearck  Jnst.,  38  Bering  str.,  St.  Petersburg,  Russia  19939? 
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( First  received  01  February  1998;  accepted  for  presentation  during  IAS-4) 

1 .  The  complex  regular  measurements  of  the  aerosol  dispersity  and  air  ion  spectra  mobility 
were  proceed  in  the  Western  (Franz-Joseph  Archipelago,  Zigler  Island,  March  -  April  1994), 
Central  (Laptev  Sea,  summer  1995)  and  Eastern  (Wrangel  Island,  March  -  April  1985)  Arctic 
and  the  Antarctic  (Molodezhnaya  station,  January-May  1983).  Aerosol  size  range  is  from 
0.004  to  10  (m,  as  well  as  aeroion  mobility  from  0.00032  to  5  cm2  /  V.  s. 

2.  In  contrast  with  the  Antarctic,  the  Arctic  atmosphere  is  distinguished  high 
concentrations  of  small  size  particles  (D<0.1  (m).  But  in  contrast  with  ecological  satisfactory 
little  cities  at  the  Central  Russia  (  Zvenigorod,  Obninsk)  the  Arctic  air  is  much  cleaner, 
although  the  counting  N  and  mass  M  concentration  of  the  particles  D>  0.5  (m  turn  out  to  be 
equal:  N  =  4  -  8  cm*3,  M  =  30  -  50  (g/  m3.  For  reference:  at  the  surface  air  of  arid  zones  N 
=  20-  100  cm-3,  M  =  100  -  300  (g  /  m3  [1]. 

3.  The  size  spectra  of  the  polar  aerosols  above  a  snow  surface  is  conservative  with 
regard  to  the  changes  in  relative  humidity,  solar  and  gamma-beta  radiation  and  wind  direction 
variations.  The  moderate  and  strong  wind  (U  =  8  -  30  m/s)  stimulates  a  concentration  growth 
for  coarse  (D  =  0,5-1  (m)  and  large  (  D>  3  (m)  particles.  Fine  particles  (DO.1  (m)  are 
conservative  to  wind  speed  but  the  strong  frost  (T  =  -20... -35  °C)  stimulates  a  increasing  its 
concentration. 

4.  Practically  independently  from  the  weather  situation  and  local  time  the  size  modes  of  D  = 
0.025,  0.15  and  1.5  (m  are  well-pronounced.  Only  at  the  strongly  cooled  and  windless  air  one 
more  mode  appears  between  D  =  0.5  and  0.9  (m.  It  is  important  to  note  that  in  the  generalized 
size  spectra  of  aerosols  measured  at  the  high-latitudinal  Canadian  Observatory  Alert,  the 
Moscow'  suburb  and  Tadjikistan  semi-deserts  there  are  also  present  modes  in  the  size  area  D  = 
0.01,  0.1  and  2-3  (m  [2].  This  allows  us  to  speak  about  a  possible  similarity  in  the  mechanisms  of 
the  formation  and  evolution  of  polar  and  continental  aerosols  in  spite  of  significant  differences 
in  the  character  of  the  underlying  surface:  the  continual  snow  cover  in  the  Arctic,  vegetation 
cover  on  the  soils  in  middle  latitudes,  eroding  soils  on  the  arid  zones. 

5.  The  previous  conclusion  is  made  more  convincing  by  the  results  of  the  measured  relative 
spectral  variations  F(D)  =  MSD(D)/N(D),  where  MSD  (D)  is  the  mean  square  deviation  of  the 
aerosol  concentration  from  the  mean  value  N(D).  So,  the  function  F(D)  depends  very  little  on 
the  wind  direction.  Thus,  in  most  continental  regions  the  aerosol  concentration  for  cumulative 
fraction  D  =  0.1 -0.3  (m  fluctuates  very  little  but  for  the  very  fine  and  very  coarse  continental 
aerosols  the  concentration  fluctuations  are  about  an  order  of  magnitude  larger  [  2,  3  ]. 
However,  for  the  spring  Arctic  at  weak  winds  (less  than  5  m/s)  the  variability  function  F(D)  for 
coarse  particles  are  also  small.  This  provides  some  key  to  the  understanding  the  possible 
general  mechanism  of  the  polar-bom  aerosol  formation  -  wind  erosion  of  the  snow  cover  and 
gas-aerosol  conversion  in  very  cold  air. 

6.  As  the  exist  presentations  [  4  ]  possible  to  identify  three  mobility  groups  of  polar  ions: 
heavy  0.00032  -  0.001 ,  intermediate  0.  02  -  0.2  and  light  0.5  -  2.5  cm2  /  V.s.  Correlation  between 
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concentrations  of  ions  within  the  groups  approximately  such,  either  as  for  continents.  In  general 
event  concentrations  of  negative  and  positive  aeroions  approximately  correspond  to  the 
quasineutral  atmosphere  model.  The  main  factors  of  variability  in  the  concentration  of  aeroions 
are  air  temperature,  wind  speed  and  intensity  of  inversions  above  snow  surface.  Probably,  it  is 
the  increase  in  wind  speed  that  stimulates  the  known  effect  of  contact  electrization  of  aerosol 
particles  at  collisions  with  each  other  and  the  snow  surface  with  the  shift  of  the  equilibrium 
toward  negative  charges.  The  largest  effect  on  heavy  aeroions  is  produced  by  stratification  of  the 
surface  troposphere  layer  at  anticyclones. 
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(First  received  01  February  1998;  accepted  for  presentation  during  IAS-4) 

Set  of  portable  instruments  for  functioning  in  the  car  and  aircraft  laboratories  for  complex 
and  operative  studying  the  characteristics  of  superfine  aerosols  of  natural  and  manmade  origins  is 
considered.  The  electrical  aerosol  analyser  D AES-3,  thermo-diffusion  spectrometer  of  nuclei 
condensation  Omega-3  and  portable  sampler  PAS-3  allows  to  get  information  on  concentration 
and  dispersity,  as  well  as  on  hygroscopic,  electrical  and  chemical  characteristics  of  aerosol 
particles  by  diameter  from  0,003  to  10  (m.  Total  weight  of  set  is  15  kg,  power  consumption  is  100 
w  from  network  220/1 10  V  or  +27  V.  Commercial  analogues  of  instruments  unknown. 

Separate  instruments  and  set  itself  were  used  in  the  aerosol  car  -  laboratory  for  control  of 
toxic  dust  emissions  from  the  Owens  Lake  dry  bed  (USA,  East  California,  Owens  Valley, 
springtime  1993,  international  project  LODE  [1-3]),  stationary  polar  station  for  study  of 
background  aerosols  (Zigler  Island,  Franz-Joseph  Archipelago,  springtime  1994,  russian-austrian 
project  Polar  Spring  [4]),  airborne  laboratory  for  studying  a  long-distant  transportation  of  dust 
from  the  Kalmykia  deserts  (summer  1996  and  1997)  and  others  [5]. 

The  portable  electric  aerosol  analyser  DAES-3. 

Principle  of  action:  the  functional  unipolar  charging  the  aerosol  particles  by  small  aeroions, 
charged  particle  selection  and  ion  current  measurement.  Recommended  for  the  concentration  and 
size  spectrum  measurement  of  finely  divided  aerosols,  as  well  as  for  control  of  weakly  dusty 
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atmosphere  and  clear  rooms  of  purity  classes  100  and  1  000. 

Measured  interval  by  the  diameter  D  =  0,003  -  1  (m  in  1 1  dimensioned  gradations.  High  level 
of  the  measured  concentration  of  particles  with  sizes  less  D  =  0,1  (m  is  consist  N  -  7.107  1/cm3. 
Resulting  measurement  error  of  concentration  and  size  in  interval  D  =  0,01-0,5  (m  does  not 
exceed  40  and  30%,  respectively.  Volume  sampling  flow  is  100  -  250  cm3/s,  linear  sampling  speed 
is  10  m/s.  Weight  of  the  remote  gauge  up  to  7  kg.  Power  consumption  +  27  V,  0.7  A.  Removing  of 
sensor  not  less  than  25  m. 

In  contrast  with  the  famous  electrical  analyser  model  3030  (Thermo  -  Systems  Inc.,  USA)  given 
instrument  has  the  tenfold  lower  mass  and  power  consumption,  as  well  as  more  high  sensitivity. 

2.  Portable  aerosol  sampler  PAS-3. 

Is  kept  a  rotary  high  pressure  pump,  controller  and  electric  power  supply  220/1 10/+ 12  V, 
anemometer,  barbell  by  the  length  1  m,  removable  fiber  and  nucleapore  filters,  two  cascade 
impactor  for  large  particles  (d>2  micrometer).  Recommended  for  continuos  sampling  of  aerosols 
by  sizes  from  0,01  to  20  (m  for  an  evaluation  of  mass  concentration  and  dispersity  as  well  as 
microelement,  radionuclide  and  PAH  -  analysis. 

Volume  sampling  flow  is  1000  cm3/s.  Efficiency  of  precipitating  of  particles  by  sizes  D  =  0,01  - 
10  (m  upon  substrates  more  then  90  %.  Total  sampling  error  does  not  exceed  15%.  Power 
consumption  220/1 10/+ 12  V,  1.7  A.  Removing  of  sensor  not  less  than  25  m.  Total  weight  of 
sampler  up  to  6  kg. 

Condensation  activity  aerosol  spectrometer  OMEGA-3. 

Principles  of  action  is  the  flow  condensation  rising  of  nuclei  within  the  thermo-diffusion  chamber 
and  automatic  sizing  of  water  droplets  by  photoelectric  counter.  Supersaturation  interval  over  a 
water  0.01-1%.  An  interval  of  measurement  from  of  droplet  sizes  D  =  3  -  200  (m  on  8  size 
gradation.  The  concentration  and  size  measurement  error  does  not  exceed  30  and  40%, 
accordingly.  Optical  accounting  volume  is  equal  1  mm3.  Linear  speed  of  sampling  is  6  m/s. 
Lighter  is  laser  diode,  wave  length  0,85  (m.  Weight  of  the  remote  sensor  5  kg.  Power  consumption 
+  27  V,  0,5  A. 

All  remote  sensors  runnable  at  the  air  temperature  0-40  °C,  pressure  70  -100  kPa,  relative 
humidity  up  90%,  as  well  as  under  the  linear  vibration  and  shock  10  g  and  15  g,  jolting 
(bumpiness)  4g  during  one  hour. 
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REGULARITIES  OF  LONG  DISTANT  TRANSPORT  OF  SOIL  DUST 
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(First  received  01  February  1998;  accepted  for  presentation  during  IAS-4) 

Main  source  of  air  contamination  on  terrain,  removed  from  the  desert,  is  wind  erosion  of  loess 
similar  soil.  These  soil  most  often  folded  by  sedimentary  rocks  and  so  their  distinguishes  good 
dispersivity  and  high  contents  of  different  salts.  Corresponding  dust  emission  can  be  initiated  by 
the  moderate  wind  (mean  speed  7-12  m/s)  within  many  hours.  In  total  even  the  moderate  flows 
of  dust  materials  possible  to  watch  a  significant  contamination  an  atmosphere  after  removing 
from  the  dust  source  of  the  order  hundred  km  [1]. 

Situation  is  aggravated,  when  wind  erosion  of  dry  and  drying  large  pools  is  occurs.  Aerosol 
products  of  similar  emissions  are  characterized  by  the  high  dispersity,  condensation  activity, 
electrization  and  significant  contents  of  toxic  substances  [2,  3].  In  the  available  literature 
practically  are  absent  quantitative  data  about  kinetics  of  aerosol  particle  concentration  and  size 
spectra  during  a  transportation  of  the  dust  cloud  and  stream.  Accordingly  were  unclearly  an 
possibility  of  theoretical  description  on  evolution  and  forecasting  of  similar  dust  emissions. 

In  the  report  are  analyzed  results  of  the  stationary,  car  and  airplane  measurements  of  dust 
particle  spectrum  and  concentrations,  optical  depth  and  atmospheric  electrical  field  along  dust 
stream  on  distance  to  150  km  from  the  erosion  center.  Investigations  were  conducted  in  the 
Owens  Valley,  East  California,  USA  within  the  framework  of  the  international  project  LODE- 
1 993,  as  well  as  in  1994-1 997  at  deserts  near  Aral  Sea,  Kasakhstan  and  Kalmykia,  Russia  [1]. 
Areas  of  an  wind  erosion  at  dust  source  is  60  -  80  km2.  Averaged  dust  storm  at  these  regions 
lasted  approximately  3  hours,  generating  into  atmosphere  from  10000  to  50000  ton  finely 
divided  dust  [4]. 

Optical  transparency  of  atmosphere  were  measured  in  the  wavelengths  (  -  0.45  -  0.65  (m 
by  means  of  the  photometer  "Sirius-2"  with  Se  -  photosensor.  Electric  aerosol  analyzer  DAES-2 
was  used  for  the  concentration  and  size  spectrum  measurement  of  dust  particles  by  the  diameter 
from  0,0032  to  1  (m.  Battery  -operated  rotary  fluxmeter  was  used  for  the  measurement  of 
electrical  field  tension  in  atmosphere  in  vicinity  of  dust  stream.  Possible  note  the  following 
interesting  results  of  experiments.: 

On  removal  X  =  2  -  3  km  from  the  dust  source  an  atmospheric  electrical  field  E  achieves 
values  +400  -  800  V/cm,  exceeding  the  corona  threshold  for  sharpened  objects  on  land  surfaces 
(people,  bestial,  trees,  shrubs,  antenna  and  the  like).  On  removal  8-15  km  field  E  decreased 
before  the  zero  and  changed  a  sign.  Negative  field  value  also  has  a  maximum  E  —  100  -  200 
V/cm  on  X  =  30  -  80  km.  Hereinafter  removals  X  =  120  -  150  km  field  falls  to  background 
value  E  =  +(0.1  -  0.2)  V/cm; 

On  removals  from  the  dust  source  X  =  30  -  40  km  spectrums  of  dust  are  powerfully 
enriched  (by  factors  of  20  -  100)  by  dust  particles  of  respirable  size  fractions  (D>0,5  (m). 

Very  high  concentration  of  superfine  dust  particles  (  D<0.1  (m)  distinguishes  the  dust  from  the 
bottom  dry  pools  from  sandy  desert.  So  be  basis  to  suppose  that  for  the  appearance  at 
atmosphere  the  superfine  aerosols  of  the  mineral,  saline  and  biological  nature  can  be 
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responsible  not  extensive  sandy  deserts,  but  arid  wind  -  erosion  provinces  with  loess  -  similar 
soil  (Central  and  Middle  -  West  Asia,  China,  Caspian  Sea  shore,  the  South  -  East  states  of  USA 
and  others); 

After  removals  greater  X  =  30  -  40  km  a  spectrum  of  speck  sizes  is  gradually  transformed: 
total  dust  concentration  is  reduced  but  a  contribution  of  middle  size  fractions  D  =  0,075  -  0,25 
(m  grows,  i.e.  natural  monodisperisation  of  dust  spectrum  is  occurs.  Approaching  a  dust 
spectrum  to  the  background  atmospheric  spectrum  is  observed  on  removal  an  order  100  km  and 
more; 

Before  small  removals  X  =  3-5  km  the  basic  factor  of  dust  stream  (or  cloud)  dissipation  is 
coagulation  of  superfine  particles  (D<0,05  (m)  and  sedimentation  coarse  particles,  over  X  =  5- 
10  km  is  turbulent  diffusion. 

The  proposed  mathematical  model  for  contaminant  transport  is  based  on  the  three- 
dimensional  semiempirical  equation  of  turbulent  diffusion  and  the  model  for  mesometeorological 
atmospheric  boundary  layer  and  adequately  describes  the  experiment  within  150  km  of  the  seat  of 
the  dust  storm.  Offered  asked  semiempirical  formulas  for  the  estimation  of  the  dusting  and 
electric  power  of  a  dust  source  and  for  prediction  a  degrees  of  atmospheric  contamination  at 
region  using  separate  photometric  measurements  an  dust  stream  [5, 6]. 
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The  discovery  of  fullerenes  gives  rise  the  interest  to  other  carbon  nanostructures  included  the 
nanoparticles  with  shell  structure.  It  is  known  that  a  melting  of  single  cluster  essentially 
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differs  from  phase  transitions  in  macroscopic  systems. 

The  melting  of  a  cluster  may  manifest  itself  as  an  hierarchy  of  transformation  in  shells  or 
breaking  the  order  between  them.  E.g.,  in  2D  microclusters  with  Coulomb,  dipole  and  logarithmic 
interaction  between  particles  the  rotational  melting  (i.e.  rotation  of  "solid"  shells)  preceedes  to 
melting  inside  the  shells  [1].  However,  the  rotational  melting  had  not  been  discovered  in  3D 
clusters. 

Van  der  Waals  interaction  between  atoms  of  neighbor  shells  in  carbon  nanoparticles  is 
considerably  weaker  than  valent  interaction  between  atoms  inside  the  shell.  Therefore  these 
nanoparticles  seems  to  be  possible  candidates  for  rotational  melting.  To  investigate  the  possibility 
of  this  phenomenon  we  consider  the  two-shell  carbon  nanoparticle  with  fullerene  Ceo  as  inner 
shell  and  fullerene  C240  with  icosahedral  symmetry  as  outer  shell  (four  different  shapes  of  this 
fullerene  are  considered).  The  fullerene  Ceo  is  the  smallest  fullerene  without  adjacent  pentagons  in 
its  structure,  therefore  the  absence  of  chemical  bonds  between  shells  in  this  case  is  very  probable. 
We  describe  the  interaction  between  atoms  of  neighbor  shells  by  Lennard-Jones  potential.  The 
energies  of  shell  deformation  is  described  in  terms  of  deviations  of  bond  lengths  and  angles 
between  bonds  from  their  equilibrium  values. 

The  global  and  local  minima  of  total  potential  energy  of  nanoparticle  are  found  by 
optimization  of  three  angles  of  relative  shell  orientation.  The  high  Ih  symmetry  of  shells  leads  to 
great  number  of  equivalent  global  minima.  The  energies  of  shell  deformation  are  also  calculated. 
The  barriers  for  relative  rotation  of  shells  in  the  nanoparticles  under  consideration  are  calculated 
for  relative  orientations  corresponding  to  global  minima  of  total  potential  energy.  It  is  found  that 
the  obtained  values  of  barriers  for  rotation  are  surprisingly  small  and  shell  deformation  during 
intershell  rotation  does  not  considerably  influence  on  the  magnitudes  of  barriers.  Moreover,  these 
barriers  are  only  several  times  greater  than  barriers  dEa,  the  differences  between  minimum  and 
maximum  in  dependencies  on  angle  of  rotation  for  energy  of  interaction  between  one  atom  of  the 
second  shell  and  the  whole  first  shell. 

For  example,  for  the  nanoparticle  with  close  to  icosahedron  shape  of  second  shell  C240  the 
barrier  for  rotation  around  fifth  order  axis  is  dEr  =  159  K.  Simultaneously  the  maximal  barrier 
among  the  barriers  dEa  for  individual  atoms  of  the  second  shell  are  22  K,  i.e.  dEr  Ml  240  \dEa. 

The  detailed  analysis  shows  that  in  the  case  of  relative  shell  orientations  with  coincident 
symmetry  axis  of  shells  the  second  shell  have  several  tens  groups  of  atoms  with  different 
orientation  relative  the  first  shell.  The  maxima  of  dependencies  Ea  for  individual  atoms  from 
different  group  correspond  to  different  angles  of  rotation  and  so  the  dependence  of  total  energy 
on  angle  of  rotation  is  essentially  smoothed.  In  the  case  of  relative  shell  orientations  with 
noncoincident  symmetry  axis  barriers  for  relative  rotation  are  very  small  due  to 
incommensurability  of  atom  positions  in  two  shells. 

The  orientational  melting  may  be  considered  in  a  sense  as  a  two  stage  phenomenon.  At  low 
temperatures  the  relative  reorientations  of  shells  are  frozen.  Initially,  the  jump-like  rotational 
diffusion  begins  with  increasing  of  temperature.  For  greater  temperature  free  rotation  of  shells  take  place. 

The  temperature  Ti  of  crossover  from  frozen  state  of  nanoparticle  to  rotational  diffusion  of 
shells  is  estimated  to  be  several  Kelvin  degrees.  The  temperatures  T2  of  crossover  from  jump 
rotational  diffusion  to  free  rotation  of  shell  is  identified  as  the  point  where  the  two  free  energies  of 
these  states  are  equal.  These  temperatures  are  about  tens  Kelvin  degrees.  Both  temperatures  Ti 
and  T2  are  determined  by  the  shape  of  second  shell. 

The  molecular  dynamics  simulation  of  the  process  of  nanoparticle  orientational  melting  is 
performed.  The  obtained  very  small  temperatures  Ti  and  T2  in  the  two-shell  nanoparticle  allow 
us  to  proposed  that  rotation  melting  may  occur  also  in  many-shell  nanoparticles. 
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Multispectral  lidar  measurements,  tropospheric  aerosol,  multimodal  aerosol  size  distribution, 
inverse  ill-posed  problem,  regularization  method,  mollifier-method 

The  knowledge  of  the  size  distribution  of  atmospheric  particles  is  of  interest  in  many  areas  of 
aerosol  research,  e.g.  for  understanding  the  radiation  budget  of  the  atmosphere  and  for  the 
explanation  of  heterogeneous  chemical  processes  that  occur  in  the  atmosphere.  The  problem  of 
determining  the  aerosol  size  distribution  function  n(r),  by  multispectral  lidar  measurements, 
belongs  to  the  class  of  problems  in  mathematics  called  nonlinear  inverse  ill-posed  problems.  The 
best  and  tricky  techniques  of  nonlinear  optimization  do  not  work  there.  Consequently,  we  have  to 
look  for  a  suitable  regularization  method  to  obtain  reasonable  approximations  to  n(r). 

We  consider  two  linear  ill-posed  subproblems,  i.e.  two  linear  first  kind  Fredholm  integral 

equations,  fiAer  =  Kn  •  n  and  aAer  —  Kext  •  Yl  . 

Small  changes  in  the  data  function  can  produce  very  large  changes  in  the  solution,  i.e.  the  solution 
n,  if  a  solution  exists,  does  not  depend  continuously  on  the  right-hand  side  data  functions  /?  Aer 
and  a  Aer  ,  respectively. 

Since  the  tropospheric  aerosol  contains  a  large  number  of  species,  the  model  process  is  much 
more  complicated  as  in  the  stratosphere.  There  occur  aerosols  with  different  particles,  i.e.  with 
different  refractive  index  m.  The  aerosol  size  distribution  is  a  multimodal  one.  In  general  the 
number  of  different  particles  and  their  refractive  indices  are  unknown.  Now  we  choose  a  suitable 
method  to  solve  the  two-dimensional  ill-posed  problem  of  integral  equations.  We  propose  a 
mollifier  method.  We  start  form  the  fact  that  in  practice  only  a  finite  number  of  observations  are 
possible.  We  choose  among  all  n  solving  the  equation  the  one  with  minimal  norm.  We  select  a 
smoothing  operator  EV\X  — >  X  with  W—  lim  Evn  =  n  and  determine  flv  =  Evn  . 

7  o  7  rr 


If  X  is  a  function  space,  e.g.  L2  or  Sobolev  spaces  H  S ,  S  >  y ,  we  represent  Ey  by 

y  r  9  9  X  wjth  a  suitable  mollifier  7 ,  e.g.  wavelet  functions.  The  value  s 

depends  on  the  degree  of  ill-posedness,  i.e.  on  the  smoothness  of  the  kernels. 

The  algorithm  for  reconstruction  n  at  a  specified  point  r  from  the  given  data  proceeds  in  two 
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1)  solve  the  normal  equation 

2)  calculate  n,  by  parallel  processing  for  different  (i  and  a  Aer  ,  respectively 

The  ill-nosed  part  of  the  algorithm,  step  1 ,  is  independent  of  the  data.  Moreover  the  matrix  of  the 
Unear^  system  *is  independent  of  r  and  y  .  The  regularization  parameter  y  appears  only  on  the 
right-hand  side.  The  right-hand  side  can  be  compute  exactly,  avoiding  in  that  way  any  influence 

No^addUibnal'or  trtificial  discretization  of  the  solution  n  is  needed.We  may  freely  select  the 
points  r  where  Yly  is  evaluated. 


™K  LIGHT-INDUCED  EVAPORATION  AND  GROWTH  OF  AEROSOL  PARTICLES 

CHERNYAK  V. ,  KLTTEN1K  O. 

department  of  Tkjsics,  Ural  State  University,  Ekaterinburg  620083,  Russia 
(First  received  18  February  1998;  accepted  for  presentation  during  IAS-4) 

The  purpose  of  this  work  is  the  elaboration  of  a  kinetic  theory  for  the  evaporation  and 
condensational  growth  of  the  particle  under  the  effect  of  resonant  optical  radiation 

Consider  a  spherical  nonabsorbing  and  non-heating  particle  suspended  in  a  mixture  of  its  own 

VaPStten^mt^ri Specially  the  condensational  growth  of  the  nonabsorbing  particle 
be  possible9  The  microscopic  analysis  answers  in  the  affirmative  on  this  question.  . 

PT  pt  the  fretmencv  of  the  travelling  light  wave  is  close  to  the  absorption  line  of  the  electronic  or 
vibrational-rotational  transition  of  vapour  molecules.  Due  to  the  Doppler  effect,  only  t  e  vapour 

^rect^^li^^hhhi^^rta^velo^ity  range^anlje  excited.  The  excited  molecules  change  their 
transport  properties  -  in  particular,  the  collision  cross  section.  If  excited  and  nonexcited  vapo 

molecules  interact  with  molecules  of  the  buffer  gas  . 

is  evaporafed.  the  opposite 

casVhirxf"  * *  dep"  ofKhc  co!!ision 

frequency  of  vapour  molecules  on  quantum  state.  The  absorbmg  molecules  change  their  collision 

freouencv  In  this  case  the  number  of  vapour  molecules  sticking  ,  .  ^ 

the^surface  of  the  particle  per  time  unit  is  changed.  As  a  result  the  dynamic  equilibrium  betwe 
evaporation  and  condensation  is  upset.  The  difference  in  the  condensation^ 
andnonexcited  vapour  molecules  is  the  reason  of  evaporation  or  growth  of  the  particle  too.  If 
condensation  coefficient  of  excited  molecules  increases  then  the  condensation  process 
predominant,  i.e.  the  growth  of  the  particle  takes  place. 

*  particle Ts'e^ted  to  the  monochromatic  optical  radiation.  A  travelling  light  wave  is 
absorbed  by  the  vapour  molecules  in  the  electronic  or  vibrational-rotational  transition  from  the 
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ground  state  to  an  excited  state.  The  radiation  frequency  is  slightly  detained  from  the  centre  of 
absorption  line. 

*  The  distribution  functions  of  the  excited  and  nonexcited  vapour  molecules  and  the  distribution 
of  the  buffer  gas  molecules  satisfy  the  Boltzmann  kinetic  equations. 

*  The  evaporation  coefficients  for  excited  and  nonexcited  molecules  are  different  and  the  effective 
cross  sections  are  different  too. 

*  Let  the  particle  size  is  much  smaller  then  the  mean  free  path  of  molecules  in  a  gaseous  phase,  i.e. 
free-molecule  regime. 

*  The  particle  does  not  absorb  the  radiation;  it  does  not  change  its  temperature  during 
evaporation  or  condensational  growth. 

It  has  been  obtained: 

*  The  expressions  for  kinetic  coefficients,  which  characterise  the  surface  and  bulk  mechanisms  of 
evaporation  (condensation)  rate. 

*  The  dependence  of  kinetic  coefficients  on  the  detuning  between  the  radiation  frequency  and  the 
centre  of  the  absorbing  line  has  been  studied.  The  evaporation  (condensation)  rate  has  a 
maximum  at  exact  resonance. 

*  The  direction  of  the  process,  i.e.  evaporation  or  growth  of  the  aerosol  particle  takes  place,  is 
determined  by  the  differences  in  the  effective  diameters  of  the  excited  and  unexcited  vapour 
molecules,  in  the  evaporation  coefficients  of  the  excited 

and  unexcited  molecules  and  by  the  detuning  magnitude. 

NATURAL  AND  COSMOGENIC  RADIONUCLIDES  AT  MT. 
CIMONE-ITALY 

TOSITTI L,  TUBERTINI 0.,  BETTOU  M.6. ,  BONASONI P. 


environmental  Jtadiochemistry  Cab.,  2)efit.  Chemistry,  Unit/.  Bobgna,  V.  Sdmi  2,  H0 126  Bologna,  Italy 
Institute  of  Physics  &.  Chemistry  of  the  Couser  and  Uffer  Atmosfthere  usith  CNJl  -  PJSBAT,  Bologna,  Italy 
(First  received  25  February  1998;  accepted  for  presentation  during  IAS-4) 

In  this  work,  an  overview  of  radioactivity  measurements  at  a  mountain  site  (2165  m  a.s.l.) 
representative  of  the  free  troposphere  of  Mediterranean  basin  located  in  the  Italian  northern 
Apennines,  together  with  some  preliminary  results  are  presented.  This  area  is  of  great  interest  for 
at  least  two  main  reasons:  1)  high  frequency  of  cyclogenetic  phenomena  in  connection  with 
intense  stratosphere-to  troposphere  exchange  processes;  2)  the  location  is  not  directly  affected  by 
anthropic  emissions,  providing  the  opportunity  of  observing  and  identifying  the  drift  of  air 
masses  both  of  European  and  Saharan  origin.  Current  work  includes  high-volume  aerosol 
samplings  followed  by  gamma  spectrometry  of  particled  radionuclides,  mainly  Pb-210  at  47  keV 
and  of  Be-7  at  478  keV.  Stratospheric  intrusions  have  been  at  times  detected  and  diagnosed  by 
cross-check  of  activity  values  of  both  radionuclides  and  of  their  activity  ratio  with  ozone  and 
meteorological  parameters  which  are  simultaneously  measured  at  Mt.  Cimone  observatory.  In 
addition,  the  setup  of  a  radiochemical  procedure  for  the  determination  of  cosmogenic  P-32  in  the 
same  samples  is  in  progress  in  order  to  better  distinguishing  between  transports  from  the  upper 
troposphere  from  those  from  the  lower  stratosphere  when  compared  to  corresponding  Be-7 
activity.  Noble  gas  Rn-222  is  continuously  measured  on  a  hourly  basis  by  means  of  a  modified 
lucas  cell.  Time  series  of  radon  activity  are  presented  and  discussed  in  the  light  of  local 
climatology  including  the  occurrence  and  description  of  some  peculiar  events  observed. 
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SOOT  AEROSOL  AND  FULLERENE  FORMATION  IN  CARBON  VAPOUR 
CONDENSATION  PROCESS 

KRESTININ  A.V.,  MORAVSKY  A.P.,  TESNER  P.A.,  FURSIKGV  P.V. 

Institute  of  Ckenucal  Physics,  Russian  Jcademy  of  Sciences, 

192i32,  Chemogolooka.  Moscow  Region,  Russia 
(First  received  26  February  1998;  accepted  for  presentation  during  IAS-4) 

The  very  discovery  of  fullerenes  and  further  studies  on  their  formation  process  implied  that 
kinetic  mechanism  of  carbon  vapour  condensation  has  little  in  common  with  studied  earlier 
processes  of  other  simple  substances  condensation.  In  fact,  the  variation  of  the  conditions  of 
fullerene  synthesis  in  an  arc  reactor  leads  to  obtaining  of  0  to  24wt.%  of  fullerenes  C60+C70  in 
the  product  of  carbon  vapour  condensation  (fullerene  soot). 

Analysis  of  carbon  vapour  condensation  process  indicates  that  the  following  factors 
determine  the  kinetics:  a)  growth  and  decay  reactions  of  carbon  clusters  under  non-isothermic 
conditions,  b)  soot  aerosol  formation  and  growth,  c)  heat  and  mass  transfer  processes  essentially 
influencing  the  temperature  and  gas  phase  composition.  A  kinetic  model  allowing  for  these 
factors  is  presented  in  the  work.  To  test  the  model  two  sets  of  experimental  data  were  used.  These 
are  kinetic  data  on  fullerenes  thermodecay  in  a  shock  tube  [1]  and  on  fullerenes  synthesis  in  a 

carbon  arc  reactor  [2].  , 

The  numerical  analysis  of  the  kinetic  model  of  carbon  vapour  condensation  lead  to  tne 
following  general  conclusion.  Under  close  to  optimum  conditions  for  the  synthesis  of  fullerenes 
strict  constraints  on  the  kinetic  scheme  of  vapour  condensation  are  imposed  by  two  factors,  the 
high  value  of  fullerene  yield  and  constancy  of  molar  ratio  C70/C60  in  the  products  of  arc 
synthesis.  In  particular,  the  following  is  valid: 

1)  Coagulation  of  large  clusters,  for  example,  coalescence  of  cycles  and  polycycles,  cannot  be 
the  main  route  to  fullerenes  C60  and  C70.  The  inevitable  high  contribution  of  clusters  coagulation 
to  the  soot  particle  nucleation  would  lead  in  that  event  to  catastrophic  fall  in  fullerene  yield 
because  of  prevailing  condensation  of  carbon  vapour  on  readily  formed  soot  particles. 

2)  The  growth  of  fullerene  structures  ranged  between  C60  and  C70  should  proceed  through 
insertion  of  Cl,  C2  or  C5  fragments  to  get  the  main  reaction  route  passed  exactly  both  through 
C60  and  C70  clusters.  There  slightly  exists  an  alternative  to  this  condition  since  it  furnishes  under 
mild  additional  restrictions  both  the  high  yield  of  fullerenes  and  constancy  of  the  C70/C60  ratio  in 
the  products.  The  model  employes  the  insertion  of  C2  -  fragment  as  the  main  reaction  route  for 
fullerene  structures  growth.  The  decay  of  fullerene  structures  is  well  known  to  produce  mainly  the 
C2  fragment  as  well. 

Two  probable  routes  to  perfect  fullerene  structures  are  compared  in  the  model. 

The  first  includes  original  formation  of  defect  C60  and  C70  clusters  followed  by  monomolecular 
Stone-Wales  type  annealing  into  perfect  molecules.  The  second  one  goes  through  the  regular 
channel  of  fullerene  growth  by  addition  of  C2  -  fragment.  Under  some  natural  assumptions  the 
value  of  the  C70/C60  ratio  obtained  in  calculations  is  almost  constant  and  pressure  dependence  of 
fullerene  yield  coincides  with  experimental  one  for  both  routes. 

The  work  is  supported  by  Russian  Fund  for  Basic  Research,  Grant  No. 96-03-3441 1 . 
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(MECHANISM  OF  SOOT  FORMATION  IN  PYROLYSIS 
AND  COMBUSTION  OF  HYDROCARBONS 

KRESTININ  A.V. 

I  Institute  of  Chemcal  Physics,  Russian  dcadeny  of  Sciences,  Ckemcgobolca,  Moscow  Region,  192*132,  Russia 
(First  received  26  February  1998;  accepted  for  presentation  during  IAS-4) 

Two  existing  approaches  to  quantitative  description  of  soot  formation  mechanism  through 

I<aromatic>  and  <polyyne>  models  are  critically  reviewed.  Aromatic  model  considers  the  soot 
particle  inception  process  as  coagulation  of  polycyclic  aromatic  hydrocarbons  (PAH).  Polyyne 
model  assumes  that  primary  soot  particles  originate  from  fast  polymerization  of  "supersaturated 
polyyne  vapor".  Certain  experiments  disagree  with  "aromatic"  hypothesis.  D'Alessio  and  co- 

I  workers  recently  discovered  3-6  nm  sized  transparent  in  visible  particles  in  the  soot  zone  of  a 
premixed  hydrocarbon  flame.  The  concomitant  conclusion  states  that  primary  soot  particles  are 
not  giant  aggregates  of  large  condensed  PAH,  and  the  process  of  their  formation  may  be  faster 
than  predicted  by  quantitative  kinetic  schemes  of  PAH  growth  and  coagulation.  Second,  Tesner 

I  and  co-workers  in  the  studies  of  hydrocarbon  pyrolysis  discovered  that  admixture  of  acetylene  to 
PAH  decreases  the  soot  particle  number  density.  The  opposite  trend  could  be  expected  from  the 
viewpoint  of  aromatic  model  since  acetylene  promotes  PAH  growth. 

An  essentially  improved  version  of  the  polyyne  model  which  details  the  acetylene  pathway  to 

I  soot  particles  is  presented.  The  model  is  based  on  the  idea  that  the  fast  polymerization  process  of 
polyynes  C2nH2  ,  n=2, 3,.. produces  primary  soot  particles  in  the  form  of  polymeric  globules.  Soot 
nuclei  arise  in  the  model  as  radical  centers  of  the  polymerization  process.  Their  irreversible 
growth  is  conditioned  by  the  occurrence  of  supersaturation  of  a  "polyyne  vapor"  in  the  reactive 

I  atmosphere.  The  carbonization  process  of  primary  soot  particles  is  presented  in  the  model  as  well. 
Its  duration  determines  how  long  soot  particles  coalesce  in  the  coagulation  process.  The  computer 
code  of  the  model  comprises  a  detailed  description  of  gas-phase  and  heterogeneous  reactions,  soot 
particle  nucleation,  surface  growth  and  coalescence  of  soot  particles.  The  principal  quantities  of 

I  soot  formation  process  in  hydrocarbon  pyrolysis,  namely,  induction  time,  soot  particle  number 
density  and  soot  volume  fraction  are  available  in  the  model.  Calculations  performed  earlier  for 
methane,  acetylene,  ethylene  and  benzene  well  agree  with  experiments  [1-3].  The  quantitative 
explanation  of  both  high  efficacy  of  PAH-molecules  in  soot  particle  nucleation  and  the 

I  "inhibition"  of  this  effect  by  admixture  of  acetylene  is  presented  in  the  report.  Experimental 
results  on  those  mixtures  are  crucial  for  understanding  the  main  kinetic  regularities  of  soot 
formation  in  pyrolysis  and  combustion  of  hydrocarbons. 

This  work  was  supported  by  Russian  Fund  of  Basic  Research,  grant  +  95-03-08318. 
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AEROSOL-OPTICAL  CHARACTERISTICS  OF  THE  ATMOSPHERE  IN  HIGH 
AND  TEMPERATE  LATITUDES  OF  RUSSIA 
RAD10N0V  V.F.,  RUSINA  YE.  N. 

The  Arctic  and  Antarctic  Research  Institute  1 99397,  St.  Petersburg.  Seeing  St..  38 
(First  received  13  February  1998;  accepted  for  presentation  during  IAS-4) 

The  features  of  the  space  and  time  variability  of  the  aerosol  extinction  characteristics  in 
the  atmosphere  of  high  and  temperate  latitudes  of  Russia  were  investigated  in  the  regions  that 
are  not  directly  exposed  to  the  influence  of  industrial  sources.  For  this  purpose  the  series  of 
monthly  means  of  the  aerosol  optical  depth  at  a  wavelength  of  500  nm  (AOD)  and  a 
selectivity  indicator  of  aerosol  extinction  (wavelength  exponent  -  WE)  were  analyzed  at  13  Arctic 
and  6  mid-latitude  stations  of  background  atmospheric  monitoring  over  1972  to  1995  period. 

The  monthly  means  of  aerosol  optical  depth  in  polar  and  background  conditions  of 
mid-latitudes  of  Russia  are  close  by  value  and  do  not  exceed  AOD=0. 25. 

The  variability  of  the  aerosol  optical  depth  within  a  year  depends  on  latitude  and  is 
governed  by  different  factors.  The  spring  maximum  of  aerosol  pollution  recorded  everywhere 
at  the  Arctic  stations  is  a  result  of  the  increased  aerosol  export  from  the  continent  due  to  a 
pronounced  meridian  transfer  in  the  wintertime.  By  the  summer  the  Arctic  atmosphere  is 
purified  and  the  minimum  optical  aerosol  depth  is  observed  in  September.  On  the  contrary, 
at  mid-latitudes  "normal"  annual  variations  occur  with  AOD  maximum  during  the  spring- 
summer  period. 

At  most  stations  under  consideration  there  was  no  pronounced  trend  of  the  aerosol  optical 
depth.  A  significant  increase  in  AOD  was  recorded  only  at  the  mountainous  North-Caucasian 
station  Pyatigorsk- 1  and  at  three  Arctic  stations  (Dikson,  Uyedineniya  and  Kotel'ny 
Islands). 

At  all  background  stations  without  exception,  AOD  increases  with  appearance  of  aerosol  of 
volcanic  origin  in  the  atmosphere.  The  relative  response  value  increases  from  South  to  North. 
Up  to  the  present  time  the  contribution  of  natural  sources  to  aerosol  pollution  of  the 
atmosphere  still  remains  decisive. 

During  the  period  under  study  mean  values  of  the  wavelength  exponent  varied  within  1 .0- 
1.2,  i.e.  were  by  15-23%  below  WE=  1.3  assumed  by  Angstrom  for  average  conditions.  This 
indicates  some  displacement  in  aerosol  size  distribution  to  coarse-dispersed  particles, 
probably,  under  the  influence  of  antropogenic  factors. 

Like  AOD,  the  wavelength  exponent  responses  to  large  volcanic  eruptions  (such  as  El- 
Chichon  and  Pinatubo).  The  WE  value  decreases. 

It  was  unexpected  that  unlike  AOD,  the  tendencies  in  the  change  of  the  WE  at  mid- 
latitudinal  stations  turned  out  to  be  different.  In  particular,  at  two  of  them  (Pyatigorsk- 1  and 
Turukhansk),  more  clean  of  a  special  interest.  However  performing  such  experimental  be 
related  to  the  increased  aerosol  pollution  in  the  observation  regions.  At  most  background 
stations  in  the  late  1980s-early  1990s  there  was  a  transfer  of  the  anomalies  of  annual  means  of 
WE  to  negative  values.  To  determine  the  causes  of  this  phenomenon  additional  studies  are 
required. 

Due  to  high  sensibility  to  random  errors  of  measurements  the  wavelength  exponent  is  still 
badly  studied  and  because  of  that  it  is  of  a  special  interest.  However  perfoming  such 
experimental  investigations  will  demand  for  high-precision  spectral  measurements  of  solar 
radiation. 
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I  ABOUT  DETERMINATION  OF  COEFFICIENTS  OF  ABSORPTION  AND  REFLECTIVITY  OF 
MATERIAL  PARTICLES  FROM  THE  UNDERLYING  SURFACE 

VOZZHENNIKOV  O.I.,  NIKONOV  S.A. 

I  Scientific  Production  Association  'Ttffthoon '  Obninsk.  Russia 

(First  received  12  February  1998;  accepted  for  presentation  during  IAS-4) 

As  powerful  computation  means  have  become  available  we  see  reviving  interest  to  usrng 

I  methods  of  random  wanderings  (Monte-Carlo),  both  for  research  problems  oo  turbulent 
diffusion  in  complex  meteorological  processes  and  for  applied  problems  related  to  cdcufetio 
material  dispersion  in  case  of  regional  and  long-range  transport.  This  method  has  been  P«  to  use 
by  many  research  institutions  and  prognostic  centres,  among  them  Livermore  National 

I  Laboratory  (USA),  RSMC  “Obninsk”  and  others.  .  „ 

When  applying  this  method,  researchers  encounter  the  chrome  difficulty  n  y 
parametrization  of  particles  interaction  with  the  underlying  surface.  To  our  knowledge,  there  is 
no  solid  research  on  the  topic  in  the  literature.  Each  research  team  uses  its  own  developments  m 

I  transport  models  which,  as  a  rule,  have  not  been  discussed  by  the  scientific  community 

The  present  report  describes  one  of  possible  approaches  to  determination  of  coefficients  of 
reflectivity  and  absorption  of  material  particles  by  the  underlying  surface.  The  approach  is  based 
on  using  traditional  characteristics  of  near-surface  and  near-ground  atmospheric  layers.  The 

I  sought  values  are  determined  for  logarithmic  near-ground  layer,  both  for  weightless  and  sett l  g 
material.  The  simplest  is  the  expression  for  the  absorption  coefficient  for  weightless  mat 
dispersing  in  the  neutral  atmosphere: 


"  kl+ve0’ 

where  Vg0  is  the  velocity  of  dry  settlement  in  the  near-surface  layer, 

K  =  KU*  is  the  exchange  coefficient  in  the  near-surface  atmospheric  layer,  N  *  0.4  is  the 
L  lnh/z0 

Karman  constant,  U,  is  the  dynamic  velocity,  zo  is  the  roughness  parameter,  h  is  height  at  which 

the  limiting  conditions  for  the  vertical  flow  are  set. 

The  reflectivity  coefficient  can  be  simply  calculated  as: 

K'=1-K  =^'  (2) 

In  the  case  of  settling  material  the  reflectivity  coefficient  is  found  from  the  balance  flow 

equation  at  the  border  with  the  surface.  .  .  „  .  . 

For  a  simple  logarithmic  vertical  wind  profile  characteristic  of  neutral  stratification  the 

reflectivity  coefficient  takes  the  form 

K  = - - 1  >  0) 

W+V80[(h/za)  -l] 

where  m= W/(NU.)For  verification  of  the  proposed  approach  we  used  the  Monte-Carlo 
method  of  random  wanderings  in  the  velocity  space.  A  series  of  experiments  with  the  logarithmic 
wind  profile  were 
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conducted.  The  report  describes  the  results  of  comparison  of  modelled  concentration  profiles 
using  the  above  defined  absorption  and  reflectivity  coefficients  with  exact  solutions  of  diffusion 
equations  for  the  simplest  cases.  The  analysis  suggests  that  this  approach  holds  much  promise  in 
specifying  the  interaction  of  wandering  particles  with  the  underlying  surface. 

1274 
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ALIGNMENT  EFFECTS  IN  NA*(3P)  -  C60  CHARGE  TRANSFER  REACTIONS 

HEUSLER  6. ,  CAMPBELL  E.E.B. 

Max-Bom-Jnst&ut  fir  Mcktiineare  Ofitik  uttd  Kunzeitsfiektroskofue,  Pudowa-  Ckaussee  6,  12W9  Batin,  Qerfnanif 
(First  received  03  March  1998;  accepted  for  presentation  during  IAS-4) 

In  a  crossed  beam  experiment  of  neutral  C60  and  neutral  Na  charge  transfer  is  observed  when 
the  sodium  atom  is  excited  to  its  3p  state.  To  investigate  this  reaction,  we  used  an  effusive  sodium 
source  and  collimators  to  get  a  sodium  beam.  The  fullerene  beam  was  obtained  from  a  small-sized 
oven.  The  fullerenes  leave  the  oven  through  a  15  mm  long  tube  of  1.5  mm  inner  diameter  leading 
to  a  non-Maxwellian-Boltzmann  velocity  distribution. 

The  sodium  in  the  interaction  zone  was  excited  to  its  first  excited  state  (sodium  D2-line)  using  a 
two-mode  laser.  This  laser  is  a  cw  dye  laser  emitting  light  at  two  wavelengths  at  589  nm  [1]. 

The  laser  was  focussed  to  approx.  1  mm  in  the  interaction  region.  The  sodium  atoms  therefore 
pass  through  about  50-100  pumping  cycles.  The  fluorescence  light  emitted  by  the  sodium  atoms 
was  detected  by  a  photodiode. 

The  interaction  zone  was  completely  surrounded  by  a  box  made  from  m-metal.  This  served  as 
a  shield  to  the  earth’s  magnetic  field. 

The  charge  transfer  was  observed  by  detecting  the  emerging  negatively  charged  C60  ions.  They 
were  accelerated  from  the  interaction  zone  by  an  electric  field.  A  lens  allowed  to  focus  the  ions 
into  the  entrance  hole  of  a  quadrupole.  In  front  of  the  quadrupole  an  ionizer  is  provided  which 
allows  electron  impact  ionization  at  variable  energy.  The  ionizer  could  also  be  used  to  produce 
C60  -  by  electron  attachment. 

To  investigate  alignment  effects,  the  polarization  plane  of  the  laser  light  was  rotated 
continuously  by  a  polarization  rotator  driven  by  a  stepper  motor.  The  fluorescence  light  and  the 
C60  anion  signal  were  registered  simultaneously.  A  clear  alignment  effect  could  be  observed  and 
will  be  discussed  in  detail. 

[1]  E.E.B.  Campbell  et  al,  Z.  Phys.  D,  16,  21-33  (1990) 
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COMPLEX  MODEL  FOR  EVALUATION  OF  ECOLOGICAL  SITUATION  IN  THE 
VICINITY  OF  NUCLEAR  FACILITY 

VOZSZENNIKOV  O.I.1*,  MOROZ’KO  E.N.1,  SEMYONOVA  E.V.1 

'Scientific  Production  Association  yTiffthoonW,  Obninsk  'Moscour  State  University.  Moscow 
(First  received  08  February  1998;  accepted  for  presentation  during  IAS-4) 

Evaluation  of  the  influence  of  Nuclear  Power  PlantTs  (NPP)  releases  including  accidental 
ones  is  the  important  part  of  projecting  organizationT  work.  In  Russian  practice,  such  an 
evaluation  are  performed  by  the  different  organizations,  on  the  base  of  their  own  techniques 
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and  methodologies.  As  results,  the  non  comparable  estimation  of  NPP  environmental  impact 
appear. 

The  distinguishing  feature  of  a  model  described  is  using  of  the  whole  complex  of  data 
available  for  the  territory  around  nuclear  facility(data  on  relief  vegetation,  land  use,  orography 
demographic  data  ,  etc.,),.  A  set  of  physico-mathematical  submodels  is  proposed  to  perform  the 
evaluation  of  the  radioecological  situation. 

The  present  version  of  the  complex  model: 

-  is  based  on  GIS  technologies  to  operate  with  distributed  data  on  territory; 

-  includes  the  atmospheric  dispersion  model  capable  to  take  into  account  deposition  onto  various 
surfaces; 

-  includes  the  runoff  model  to  take  into  account  the  radionuclides  washoff  from  the  watersheds; 

-  is  able  to  simulate  wind  resuspension  of  pollutants  for  different  accidental  stages. 

All  model  parameters  based  on  demographic  ,  land  and  contamination  data  distribution  are 
used  average  values  for  each  cell  of  a  rectangular  grid.  Diffusion  fluxes  between  the  adjacent  cells 
could  depend  on  the  grid  resolution. 

RadionuclidesT  transport  by  is  described  by  with  system  of  ordinary  differential  equations  for 
each  cell. 

The  complex  model  described  was  applied  in  the  30-km  zone  Novovoronezhskaya  NPP  to 
evaluate  the  possible  environmental  consequences  of  the  accidental  releases  . 

The  evaluation  results  and  model  analysis  are  submitted  in  the  paper. 
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EXPERIMENTAL  AND  THEORETICAL  STUDYING  OF  LANGEVIN 
SCHEME  OF  STOCHASTIC  WANDERING. 

ZHUKOV 6.P.,  NIKONOVS. A. 

Scientific  Production  Association  'Ttffthoon  '  Obninsk,  Russia 
(First  received  12  DFebruary  1998;  accepted  for  presentation  during  IAS-4 ) 

The  Langevin  equation,  initially  derived  for  describing  the  Brownian  motion  in  the  velocity 
space,  is  now  successfully  used  for  accounting  for  random  wandering  of  liquid  particles  in 
modelling  turbulent  dispersion  of  material.  The  advantage  of  this  approach  is  a  possibility  to 
adequately  represent  both  relative  and  absolute  diffusion.  This  is  because  the  process  of  random 
wandering  of  particles  in  the  coordinate  space  is  non-Markovian,  which  allows  going  beyond  the 
traditional  K-Theory  of  diffusion. 

The  proposed  work  uses  the  numerical  Langevin  model  of  stochastic  wandering  to  analyse 
results  of  the  experiments  on  material  dispersion  from  an  instantaneous  source  in  the  atmospheric 
boundary  layer  (testing  site  of  the  meteorological  tower,  Obninsk,  Russia).  In  these  experiments, 
a  plume  was  simulated  by  release  of  chaff  with  a  low  sedimentation  rate  (<30mm/sec).  The  chaff 
cloud  was  tracked  using  the  meteorological  radar,  which  made  possible  determination  of  relative 
distribution  of  the  concentration  in  the  cloud  and  calculation  of  the  variance  in  chaff 
concentration  by  three  directions.  First  results  of  these  experiments  were  published  in  [1].  The 
meteorological  conditions  of  these  experiments  were  such  that  the  stratification  of  the 
atmospheric  boundary  layer  ranged  from  almost  neutral  to  moderately  unstable.  In  the 
experiments,  the  conditions  of  cloud  expansion  were:  S2  ~  t3  (at  t  <  tl,  tl  is  the  Lagrangian  time 
scale,  L  is  the  effective  cloud  width  with  the  Gaussian  approximation  of  concentration  in  it)  S2  ~  t 
(at  t  >tl).  This  permitted  estimation  of  tl  and  diffusion  coefficients  for  the  meteorological 
conditions  of  the  experiment.  All  experiments  provided  for 
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measurements  of  main  meteorological  parameters  using  instruments  located  at  the  meteorological 
tower. 

The  used  stochastic  model  was  validated  against  the  theoretical  dependencies  derived  in  [2]. 
Then,  using  the  values  tl  and  ou  determined  in  the  experiments  the  conditions  of  relative  and 
absolute  diffusion  were  reconstructed.  Setting  the  initial  distribution  of  the  velocity  of  liquid 
particles  to  be  Gaussian  resulted  in  the  absolute  diffusion  regime  equivalent  to  a  continuous 
source.  It  was  found  that  the  variance  in  distribution  should  be  equal  to  the  Eulerian  dispersion 
of  the  medium  in  the  release  point.  In  this  case,  we  get  satisfactory  agreement  between  the  curves 
of  growth  of  lateral  dispersion  of  continuous  jet  in  the  IAEA  methodology  [3],  Given  the  delta- 
shape  distribution,  by  the  initial  velocities  the  model  simulates  relative  diffusion,  i.e.  increase  in 
the  size  of  the  instantaneously  released  cloud.  At  large  times,  as  follows  from  the  theory,  both 
regimes  coincide. 

For  determination  of  the  variance  in  meandering  of  the  cloud  in  the  model  and  in  experiment 
the  following  formula  was  used 

My  =  CTy  -  Sy  ,  (1) 

where  My  is  the  variance  in  cloud  meandering,  ay  is  the  absolute  dispersion  (which  was  taken 
from  the  IAEA  methodology  as  lateral  dispersion  of  continuous  jet  for  experimental 
determination  of  meandering),  Sy  is  the  relative  diffusion  of  expansion  of  an  instantaneous  cloud. 
For  distances  less  than  10  km  the  experimental  and  model  characteristics  of  meandering  showed 
good  agreement.  At  considerable  distances,  the  meandering  obtained  by  the  combination  method 
(experiment  +  IAEA  methodology)  shows  higher  values  than  the  model.  For  example,  at  30  km 
the  variance  in  meandering  is  as  large  as  1  km.  In  our  view,  the  obtained  values  are  indicative  of 
overestimation  of  variances  in  [3]. 

Based  on  the  experimental  data,  we  estimated  a  simple  scheme  to  account  for  the  vertical 
gradient  of  velocity  in  the  model,  namely 

dujdt  =  -{u  -  u)/rL  +  /„(*)  +  G  a>,  (2) 

where  u  is  the  horizontal  velocity,  u  is  the  mean  horizontal  velocity,  fu  is  the  random  force  of  the 
pressure  gradient,  Gt  is  the  vertical  gradient  of  velocity,  go  is  the  pulsation  of  vertical  velocity.  It 
was  concluded  that  such  an  account  leads  to  overestimation  of  the  longitudinal  diffusion  of  the 
cloud.  This  fact  can  be  interpreted  as  violation  of  the  turbulence  uniformity  condition  which  was 
one  of  the  main  assumptions  of  the  model. 
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PRODUCTION  AND  CHARACTERIZATION  OF  ENDOHEDRAL  LI@C60 

KRAWEZ  N.,  6R0M0VA.,  HEUSLER  6.,  PRAXEDES  A., 

HERTEL  I.V.,  CAMPBELL  E.E.B. 

Max-Bom-Jnstitut  fur  Jficktlmeare  OfttUc  und  /Turzzeitsfteldroskofiie, 

Jtudouser  Ckaussee  6,  72*189  Berlin,  Qemtantf 
(First  received  03  March  1998;  accepted  for  presentation  during  IAS-4) 

A  method  to  produce  Li@C6o,  which  has  a  much  higher  efficiency  than  any  other  available 
method  for  producing  endohedral  fullerene,  will  be  presented  [1].  In  this  method  monolayers  of 
C60  are  continuously  exposed  to  an  intense  beam  of  alkali  ions  at  an  energy  chosen  such  that  the 
ions  can  penetrate  the  carbon  cage  but  cannot  destroy  it.  In  this  way  it  is  possible  to  build  up  a 
film  of  fullerenes  of  many  nanometres  thickness  which  contains  a  substantial  percentage  of 
Li@C<5o.  The  ratio  of  Li+  to  C60  during  the  deposition  was  estimated  to  be  6:1  (for  which  the  the 
best  capture  rate  was  found).  As  determined  from  laser  desorption  mass  spectroscopy,  this 
capture  rate  was  up  to  50%  (i.e.  equal  intensity  of  the  Ceo  and  Li@C6o  mass  peak). 

However,  to  purify  the  endohedral  species,  it  was  found  that  the  best  solubility  was  obtained 
for  films  produced  at  the  lower  Li+  to  C60  ratio  of  1:1  (and  hence  a  lower  content  of  the 
endohedral  species).  Results  of  the  purification  process  using  HPLC  will  be  presented. 

To  characterize  the  endohedral  species,  mass  spectrometry,  infrared,  Raman  and  X-ray 
spectroscopy  investigations  have  been  performed.  Some  of  the  results  will  be  presented. 

Reference 
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THE  INVESTIGATIONS  OF  SPATIAL  VARIABILITY  FOR  WIND  FIELD  AND  ITS 
EFFECT  ON  POLLUTION  CONCENTRATION  NEAR  THE  GROUND  FOR  A 
LOCAL  SYSTEM  OF  RADIATION  MONITORING 

BESCHASTNOV  S.P.,  NAIDENOV  A.V. 

Scientific  induction  Association  ‘Ti/fhoon '  Obninsk,  Russia 
(First  received  12  February  1998;  accepted  for  presentation  during  IAS-4) 

The  results  of  field  measurements  and  of  numerical  simulation  of  wind  field  are  considered 
along  with  the  calculations  of  pollution  concentration  distribution  from  an  elevated  source  over  a 
heterogeneous  surface  in  the  re-gion  of  a  local  system  of  radiation  monitoring  for  Obninsk,  which 
being  designated  in  conditions  typical  of  middle  regions  of  Russia.  The  wind  spatial  distributions 
was  stu-died  during  simultaneous  basic  balloon  observations  and  with  a  mesoscale 
nonhydrostatic  model  of  the  atmospheric  boundary  layer  (ABL)  incorporating  a  microrelief,  a 
penetrable  region  of  obstacles  (a  forest,  bushes,  a  settlement,  a  town),  albedo  and  roughness 
variations.  The  extent  of  the  wind  field  spatial  heterogeneity  effect  on  the  pollution  concentration 
distribution  from  an  elevated  source  was  estimated  with  a  numerical  model  of  pollution  diffusion. 

It  has  been  found  that  considerable  variations  in  wind  velocity  and  direction  caused  mainly  by 
the  influence  of  the  obstacles  region  and  albedo  variations  were  observed  at  weak  winds  and 
convective  conditions.  A  comparison  performed  has  demonstrated  that  there  exists  a 
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satisfactory  agreement  in  the  tendencies  of  wind  velocity  and  direction  spatial  variations  in  field 
measurements  and  numerical  simulation. 

An  analysis  of  numerical  results  of  the  lower  atmosphere  pollution  has  shown  that  the  wind 
spatial  variability  influences  strongly  the  pollution  dispersion.  But  more  crucial  for  the  pollution 
concentration  is  the  choice  of  a  representative  site  for  aerometeorological  observations  as  the 

wind  direction  in  the  ground  surface  layer  in  the  vicinity  of  the  source  may  vary  by  70-120  . 

The  investigation  results  obtained  have  shown  that  even  under  the  conditions  typical  of  the 
middle  regions  of  Russia  wind  field  natural  variability  is  so  high  that  its  does  not  allow  one  to  use 
unambiguously  the  data  of  the  national  meteorological  network  in  local  system  of  radiation 
monitoring.  For  the  latter  subsystems  of  meteorological  support  should  be  created  including  at 
least  a  meteorological  mast  near  the  source  term. 
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NUCLEATION  IN  THE  VICINITY  OF  CRITICAL  PARAMETERS  OF  THE 
1 , 3-PROP ANDIOL  -  C02  BINARY  SYSTEM 

ANISIMOV  M.P.,  NASIBULIN  A.6.,  TIMOSHINA  L.V. 

fietnerwo  State  University,  Qeneral  Physics  Peftarbnent,  Krasnaya  Str.6,  65 0093  Ketnerouo,  PUSSJd . 
(First  received  25  February  1998;  accepted  for  presentation  during  IAS-4) 

Studies  of  a  vapor  nucleation  have  a  significant  interest.  The  reason  of  such  interest  is  a 
fundamentally  important  problem  of  the  kinetics  description  of  the  first-order  phase  formation. 
The  next  reason  is  the  necessity  to  create  the  engineering  computational  methods  for  processes 
during  homogeneous  formation  of  a  new  phase  takes  place.  The  current  level  of  research 
techniques  for  study  an  aerosol  formation  is  fairly  high,  but  there  is  no  theory  that  would  be 
suitable  for  the  quantitative  prediction  of  experimental  results. 

For  the  theory  development  it  is  necessary  to  have  additional  experimental  facts  which  could 
be  received  under  conditions  differ  from  traditional  nucleation  studies.  One  of  the  possible 
direction  of  kinetic  studies  of  new  phase  embryos  formation  is  an  experimental  determination  of 
isothermal  nucleation  rate  in  the  vicinity  of  critical  parameters  of  system  under  investigation. 

The  present  work  is  devoted  to  investigation  of  1 ,3-propandiol  vapor  nucleation  in  C02 
atmosphere  in  a  vicinity  of  critical  temperature  of  the  system.  The  particle  formation  by 
homogeneous  nucleation  has  been  experimentally  studied  using  a  laminar  flow  diffusion  chamber 
technique  [1]. 

Nucleation  of  this  system  has  been  investigated  under  the  pressure  range  from  0.10  MPa  to 
0.30  MPa  and  in  the  broad  interval  of  temperatures.  The  nucleation  rate  was  measured  in  the 
range  of  6  orders. 

During  our  studies  it  was  established  the  influences  of  critical  temperature  of  gas-carrier 

(critical  parameters  of  C02:  Tcr  =  304.2  K,  ?cr  =  7.39  MPa)  on  the  vapor  nucleation  rate.  The 
analysis  of  critical  activities,  a,  at  the  constant  vapor  nucleation  rate,  J,  on  nucleation 

temperatures  showed  that  the  C02  mole  fraction  increase  (C02  partial  pressure)  entails  the  drop 

of  the  critical  temperature.  The  mole  fraction  increase  of  C02  skews  of  the  critical  temperature  of 
the  system  to  the  critical  temperature  of  the  pure  carbon  dioxide.  These  experimental  results  do 
not  have  the  explanation  from  the  standpoint  nor  one  of  existing 
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nucleation  theories.  The  same  behavior  in  the  vicinities  of  critical  point  of  nucleated  system  it  was 
earlier  found  by  us  in  other  systems  [2,3]. 

Using  experimental  nucleation  rates  versus  1 ,3-propandiol  vapor  activities,  the  number  of 
molecules  in  embryos  was  evaluated  [4].  It  was  established  the  influence  of  critical  parameters  on 
a  size  of  critical  embryos. 

The  influence  of  gas-carrier  pressure  on  the  nucleation  rate  was  detected. 

The  experimental  results  were  compared  with  the  classical  nucleation  theory  [5]  and  self- 
consistent  theory  [6].  It  was  found  essential  deflection  from  the  theoretical  models  of  description 
of  nucleation  process. 

Thus,  the  formation  of  a  new  phase  in  the  1,3-propanol  -  C02  system  under  investigation 
should  be  interpreted  as  binary  vapor  nucleation. 
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1 ,3-PROPANDIOL  -  SULFUR  HEXAFLUORIDE  VAPOR  NUCLEATION  IN  THE 
VICINITY  OF  CRITICAL  TEMPERATURE 

ANISIMOV  M.P.,  NASIBULIN  A.G.,  TIMOSHINA  L.V. 

Kemerovo  State  University,  Qeneral  Physics  3)efiartment,  Krasnaya  Str.6,  6500*f3  Kemerovo,  PUSSJd . 

( First  received  10  January  1998;  accepted  for  presentation  during  IAS-4) 

The  history  of  the  nucleation  theory  began  about  a  hundred  years  ago.  As  a  result  of  its  rapid 
development,  the  classical  theory  of  nucleation  was  created  [1,2]  in  1940’s.  However,  it  may 
hardly  be  considered  as  universal  theory,  because  of  it's  coincidence  with  experimental  results 
only  within  a  narrow  range  of  temperatures  and  supersaturations  for  definite  classes  of 
substances.  The  theory  of  phase  transitions  includes  a  number  of  unjustified  assumptions,  which 
do  not  make  allow  to  describe  of  such  small  clusters.  Although  researchers  tries  to  describe 
properties  of  embryos  by  using  the  microscopic  approach  the  development  of  the  new  phase 
formation  knowledge  necessitated  rejection  of  the  use  of  the  different  thermodynamic  corrections 
within  the  framework  of  the  classical  model.  When  the  size  dependencies  of  the  surface  tension 
and  density  of  nuclei  was  taken  into  account  [3,4]  and  the  inherent  degrees  of  freedom  were 
considered  in  the  statistical  sum  for  a  nascent  cluster  [5],  agreement  between  theoretical 
predictions  and  experimental  results  became  even  worse. 

In  order  to  make  the  theory  consistent,  we  must  revise  all  its  foundations.  The  role  of  the  gas- 
carrier  during  nucleation  should  be  analyzed,  too.  From  the  standpoint  of  the  existing 
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theory,  this  gas  does  not  participate  in  the  formation  of  critical  embryos  but  only  serves  as  a 
medium  that  maintains  isothermicity  of  the  nucleation  processes.  To  create  a  more  accurate 
theory  and  gain  a  better  understanding  of  the  processes  that  take  part  during  aerosol 
formation,  qualitatively  new  experimental  results  are  required. 

The  present  work  is  devoted  to  investigation  of  the  critical  temperature  influence  on 
nucleation  phenomena.  It  is  known,  a  chemical  potential  of  a  condensed  phase  has  some 
peculiarities  at  a  temperature  of  second-order  phase  transitions.  The  Gibbs's  free  energy  of  a 
critical  embryo  of  a  condensed  phase  and  therefore  vapor  nucleation  rate  must  feel  temperature 
behavior  of  the  chemical  potential  near  the  phase  transition. 

For  this  purpose,  we  selected  experimental  conditions  in  the  vicinity  of  critical  temperature, 
because  they  are  suitable  for  exerting  an  inactive  influence  on  the  nucleating  system  at  the  level 
of  intermolecular  interaction  and  for  studying  the  results  of  this  influence. 

As  the  object  of  our  study,  we  selected  1 ,3-propandiol  and  as  the  carrier  gas,  we  used  sulfur 

hexafluoride  (Tcr  =318.7  K,  Pcr=  3.76  MPa). 

The  particle  formation  by  homogeneous  nucleation  has  been  experimentally  studied  using  a 
laminar  flow  diffusion  chamber  technique  [6].  During  our  studies  the  following  results  were  received: 

1.  Experimental  dependencies  of  the  nucleation  rate  on  the  activity  of  the  investigated 
substance  vapors  under  different  pressures  of  the  gas-carrier  are  measured; 

2.  Influence  of  critical  parameters  on  the  nucleation  rate,  size  and  composition  of  critical 
nucleus  are  found; 

3.  Dependency  of  critical  system  temperature  and  nucleation  rate  on  the  pressure  of  gas-carrier 
are  detected. 

The  received  experimental  results  point  that  the  formation  of  new  phase  from  vapors  of  the  substance  under 
investigation  in  the  atmosphere  of  gas-carrier  should  be  interpreted  as  binary  nucleation. 
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fg**>*\  MEMBRANE  FILTER  tel  +7-(095)-9431498fax 

\%S m\  +7-(095)-1461356,  2302660  The  elements  proposed  for  production 
are  favourably  distinguished  by  their  improved  characteristics:  higher  strength, 

_ reliability,  easy  handling. _ _ _ 

In  the  developers'  opinion,  the  project  is  promising  because  of  shortage  in  Western  markets  of 
cerment  filtering  materials  from  zirconium  which  has  successfully  been  used  in  items  applied  in 
the  atomic  industry  as  one  of  the  most  promising  corrosion-resistant  materials  to  be  used  for 
filtration  of  aggressive  liquids  at  high  temperatures,  and  relatively  low  cost  of  production  of 
source  materials  in  Russia,  production  of  zirconium,  titan-based  cermet  membrane  filtering 
elements  and  other  materials  with  a  high  corrosion  resistance  for  macro-  and  microfiltration  of 
liquids  Realization  of  the  project  will  permit  to  solve  the  problems  of  maintenance  of 
foreign-made  filtering  devices  which  have  been  imported  in  big  quantities  to  Russia  and  other 
CIS  countries,  and,  simultaneously,  to  begin  promotion  of  these  products  to  the  international 


market. 
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CONTRIBUTION  OF  SOIL  BACTERIA  IN  AIR-PLANKTON  OF 
URBAN  ENVIRONMENT 

L.V.  LYSAK,  N.N.  SIDORENKO 

Moscow  State  University,  Department  cf  Soil  Science 
VorobycMf  Qortf,  / 79899,  Moscow,  Russia  tel. /fax  +7  095  /  939  0989  S-mail:  !dofi@ glasnet su 
(First  received  03  March  1998;  accepted  for  presentation  during  IAS-4) 

Thanks  of  its  heterogenesis  soil  provides  the  existence  of  different  microorganisms,  some  of 
them  is  absorbed  on  soil  particles  and  other  are  in  water  film,  capillaries  and  soil  solution.  In  this 
connection  it  should  be  noted  as  “the  bank  of  microorganisms  or  a  gene  pool  of  microworld” 
(Zvyagintsev  et  al. ,  1992).  This  property  is  a  principal  biospherical  function  of  soil.  Soil  bacteria 
get  to  the  atmosphere  and  transfer  by  air  to  great  distances.  This  is  a  principal  way  of  its  moving 
all  over  the  earth. 

The  aim  of  our  work  was  the  investigation  of  bacterial  complex  (BC)  of  soil  and  connected 
substrates  (litter,  leaf  fall  and  phillosphere)  contribution  in  formation  of  air-plankton  of  urban 
environment  (Pushchino,  Moscow  region).  The  samples  were  analyzed  by  sedimentation  on  the 
surface  of  special  nutrient  medium  which  allows  to  count  more  than  40  genera  of  soil  bacteria. 
The  studies  were  carried  out  on  three  areas  with  different  human  impact:  in  the  centre  of  town 
(CT),  inside  an  urban  public  bus  and  in  a  suburban  forest  plot  in  1994-96  in  different  seasons.  The 
quantity  and  diversity  of  BC  of  soil  and  connected  substrates  were  investigated  simultaneously. 

Obtained  results  were  processed  by  modem  approaches  of  synecology.  The  following 
regularities  were  revealed: 

—  more  than  20  genera  of  soil  bacteria  were  detected  in  air-plankton  composition;  the  strains  of 
genus  Streptomyces,  Bacillus,  Arthrobacter,  Rhodococcus,  Cellulomonas,  Micrococcus, 
Pseudomonas,  Xanthomonas  and  family  Enterobacteriaceae  and  the  gliding  bacteria  are 
predominated; 

—  the  maximum  quantity  and  diversity  of  BC  of  air-plankton  were  revealed  in  the  samples  of 
CT  and  urban  public  bus;  the  minimum  quantity  were  in  the  samples  of  forest  plot; 

—  considerable  changes  of  quantity  of  air-plankton  by  seasons  were  observed;  the  maximum 
index  was  registrated  during  spring  and  summer  and  the  minimum  one  was  in  winter; 

—  the  high  degree  of  connection  between  frequency  of  some  genera  from  upper  lay  of  soil,  litter  / 
and  leaf  fall  and  genera  from  the  lowest  lay  of  air  was  emerged; 

—  the  maximum  frequency  of  dominance  in  BC  of  air-plankton  were  determined  for  such  genera 
of  bacteria:  Bacillus,  Arthrobacter,  Rhodococcus,  the  gliding  bacteria  (the  center  of  the  town); 
Rhodococcus,  family  Enterobacteriaceae  (the  urban  public  bus);  Streptomyces,  Arthrobacter,  the 
gilding  bacteria  (the  forest  plot) 

—  fast-growing  species  of  bacteria  with  short  lag-phase  were  dominated  in  CT  and  urban  public 
bus. 

The  increasing  of  quantity  of  genus  Rhodococcus  and  family  Enterobacteriaceae  in  the 
samples  of  air  from  CT  and  urban  public  transport  are  worthy  of  notice  because  of  their 
pathogenic,  toxigenic  and  allergenic  properties. 

Obtained  results  suggest  that  contribution  of  soil  bacteria  and  litter  in  formation  of  air- 
plankton  is  considerable.  The  bacteria  connected  with  man  are  important  for  composition  of  air- 
plankton  of  anthropogenic  habitats. 
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SCIENTIFIC  RESEARCH  INSTITUTE  OF  OCCUPATIONAL  HEALTH, 
RUSSIAN  ACADEMY  OF  MEDICAL  SCIENCES, 

Is  the  leading  institution  of  the  Russian  Federation  in  occupational 
hygiene  and  work  medicine.  The  institute  is  the  World  Health 
Organization  Collaborating  Centre  in  Occupational  Health. 

The  Institute  was  established  In  1923.  Since  the  moment  of  its  foundation,  the 
Institute  actively  develops  prevention  strategy  of  the  Russian  medicine.  It  Is  a  scientific 
centre  of  the  country  on  Industrial  environment  and  health. 

The  main  mission  of  the  Institute  Is  a  study  of  the  most  important  occupational 
factors,  their  Influence  on  a  body  for  further  strengthening  and  promotion  of  workers' 
health.  Increase  of  life  expectancy,  occupational  prevention  and  relevant  treatment  are 
also  practiced  by  the  Institute. 

The  Institute  Is  a  training  centre  for  occupational  hygienists  and  physicians  at  all 
levels  of  education.  Its  Scientific  Council  Is  responsible  for  doctorate  programs, 

Scientific  results  are  published  by  the  Institute  In  the  form  of  manuals,  guides, 
collections,  standarts,  proceedings  to  conferences  and  symposia,  articles  to  specialized 
domestic  and  foreign  Journals. 

Annual  meetings  on  problems  of  occupational  health  at  a  state  level  are  held  in  the 
Institute. 

As  a  WHO  Collaborating  Centre  In  Occupational  Health,  the  Institute  develops 
stable  relationships  with  foreign  organizations  and  exchanges  Information  with  many 
Institutes  abroad  In  occupational  health.  Joint  scientific  research  Is  active  with 
Bulgaria,  Hungary,  Poland,  Finland.  Scientific  Centres  In  Occupational  Health  of 
different  countries*  such  as  the  USA,  Denmark,  Italy,  the  People's  Republic  of  China, 
Germany,  etc.  maintain  scientific  relations  with  the  Institute. 

The  personnel  of  the  Institute  Is  more  than  six  hundred  workers  Including 
hygienists,  physicians,  biologists,  engineers,  chemists,  physicists,  etc.  About  two 
hundred  scientific  workers  have  a  Doctorate  or  a  Candidate  Degree. 

Russian  Commission  "Scientific  Basis  of  Occupational  Health"  combines  specialists 


■lealth  both  of  Russia  and  the  Former  Soviet  Union. 

At  present  the  Commission  Is  headed-  by  the  Academician  of  the 

RAMS,  Professor  0 Nikolai  faffierOV,  Director  of  the 

Institute,  Through  the  Commission  the  Institute  -  coordinates  the 
w'ork  of  scientific  Institutions  In  the  field  of  occupational  health  at 
the  territory  of  the  Russian  Federation. 
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ULTRA-FINE  POWDERS  OF  METALS,  PRODUCED  BY 
EVAPORATION-IN-FLOW  TECHNIQUE. 

JIGATCH  A.N.,  LEYPUNSKY  I.O.,  KUSKOV  MX,  VERZHBITSKAYA  T.M. 

Institute  of  Snetyif  Problems  of  Chemical  Physics  PMS. 

117829  Pussia  Mo  scour  6-331,  Ceninsky  fir-t,  38,  bd.2  C-mail  ajigatch@chfih.ras.ru 

(First  received  1 8  March  1 998;  accepted  for  presentation  during  IAS-4) 

A  generator  to  produce  the  plum  of  ultra  fine  powders  of  metals  and/or  metal  oxide  with 
concentration  as  great  as  1010:1013  1/cm3  is  proposed.  Ultra  fine  powders  of  metals  and  metal 
oxides  were  produced,  using  evaporation-in-flow  technique  from  the  free-levitating  drop, 
suspended  between  the  coils  of  HF-inductor  (this  technique  is  a  further  improvement  of  Gen- 
Miller  technology  [1]).  The  powders  of  Ag,  Cu,  Ni,  Al,  either  AI2O3  and  NiO  with  juvenile 
particle  surfaces  and  particle  sizes  within  the  range  5:200  nm  were  generated  in  inert  gases  (He, 
Ar)  or  in  a  mixture  of  inert  gas  with  oxygen. 

Particle  samples  were  trapped  directly  from  the  gas  flow  by  electron  microscope  grids  (for 
TEM  evaluations),  by  silicon  plate  (for  electronography  investigations)  or  by  perforated 
stainless  foil  boats  -  for  adsorption  and  TPD/MS  (temperature  programmed  desorption  with 
mass-spectrometric  analysis  of  desorbed  products)  experiments. 

Electron  microscopy  investigation  of  particles  size  and  shape  were  carried  out  using  Philips 
EM  430  ST  microscope  to  evaluate  the  dependence  of  particles  array  structure  parameters  on 
particle  size.  The  analysis  of  structure  characteristics  for  particles  of  different  sizes  were 
carried  out  by  means  of  electronographic  techniques  too. 

Probe  gas  technique  with  further  TPD-MS  analysis  were  used  to  investigate  the  dependence 
of  active  surface  sites  concentration  and  energy  characteristics  on  particle  sizes. 

The  dependencies  of  average  particle  sizes  on  gas  flow  parameters  (the  flow  speed,  inert 
gas  pressure  and  gas  type)  and  the  drop  temperature  and  size  were  evaluated.  It  was  found,  that 
the  average  particle  size  decreases  with  the  decrease  of  the  drop  temperature  (the  drop 
temperature  increases  sharply  with  the  increase  of  its  size  under  the  device  conditions  being 
constant),  the  flow  speed  increase  and  the  gas  pressure  decrease.  Helium  as  the  carrying  gas 
generates  less  particles,  than  argon.  The  nucleation  kinetics  in  particle  formation  was 
investigated.  Naturally,  characteristics  of  all  these  dependencies  are  determined  by  a  character 
of  the  evaporated  metal. 

The  particles  of  the  following  minimal  size  parameters  were  generated  and  investigated: 

Pair:  "carrying  gas  -  metal"  Average  particle  size  <R> 

Al  -  He  2.8 
Al  -  Ar  7.0 
Ag  -  He  4.7 
Ag-Ar  10 
Ni-Ar  3.7 
Cu-Ar  14 

Particle  size  distribution  was  found  to  obey  logarithmically  normal  law  with  ?R/<R>=1. 
The  shape  of  particles  was  near  the  spherical  one,  but  the  less  particles  was  edged  and  had  the 
shape  with  the  fifth  order  of  symmetry.  Twins  and  more  complex  particles  assembles  were 
observed  too. 

The  experiments  on  adsorption  such  probe  gases  as  carbon  dioxide  and  water  vapour  were 
carried  out.  It  was  found,  that  energy  characteristics  of  adsorption  active  sites  on  the  surface  of 
ultra  fine  (<r><10  nm)  and  relatively  "rough"  (<r>~100  nm)  differs  from  each  other 
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significantly.  E.G.,  maximum  of  TPD  curve  splits  to  "two-headed"  shape  and  moves  towards 
higher  temperatures  for  "ultra  fine"  particles  both  for  water  and  for  carbon  dioxide  on  the 
surface  of  silver. 

These  probe  gas  adsorption  showed  less  reactionability  of  cold  metal  particles  surface,  than 
it  might  be  expected. 

This  work  was  supported  by  grants:  DNA001-96-C-0051,  DSWA001-C-98-0002  (Defence 
Special  Weapons  Agency,  USA)  and  RFBR  96-15-97318  (Russian  Foundation  for  Base 
Research). 

I  Gen  M.Ya,  Miller  A.V.  "Levitation-i-flow  technique  to  produce  ultra  fine  powders  of  metals" 
//  Poverhnost':  fizika,  khimiya,  mekhanika  (in  Russian).  1983,  No.2,  UFT.  pp.  150- 154. 
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NANOSTRUCTURE  CERAMIC  OXIDE  SYNTHESIS  FROM  THE  AEROSOL 

MILOSEVIC  O.*,  MANCICL*.  NIKQLIC  N.*,  RISTIC  M.M.** 

'Institute  of  THecknical  Sciences  of  the  Serbian  Jcademy  of  Sciences  and  Jrts,  Jugoslavia 
** Center  for  Multidiscifdinary  Study,  University  of  Belgrade,  Jugoslavia 
( First  received  20  March  1998;  accepted  for  presentation  during  IAS-4) 


The  aerosol  spray  pyrolysis  method  was  applied  for  submicrometar  to  nanosized  ceramic 
oxide  powder  synthesis  using  a  wide  range  of  compositions.  Particles  formed  by  homogeneous 
or  heterogeneous  nucleation  from  aerosol  generated  by  twin  fluid  and  ultrasonic  atomizers,  the 
later  operating  at  1 .7  and  2.5  MHz.  Recent  research  has  focused  on  controlled  powder 
synthesis,  with  the  purpose  of  ensuring  control  over  particle  purity,  shape  and  size  distribution. 
X-rav  diffraction,  infrared  spectroscopy,  differential  scanning  calorimetry,  particle  size  analysis, 
scanning  and  transmission  electron  microscopy  were  used  for  particle  characterization. 
Tailoring  of  the  powder  size,  morphology,  chemical  and  phase  composition  was  possible  by 
controlling  the  solution  and  process  parameters.  Control  of  the  mechanisms  of  droplet 
generation,  coagulation  and  evaporation/drying  stages  enabled  the  production  of  different 
particle  morphologies.  In  the  case  of  twin  fluid  derived  powders  the  appearance  of  hollow 
spheres  with  a  complex  surface  structure  composed  from  primary  crystallites  is  dominant. 
Nanosized  and  submicronic  dense  spherical  particles  are  obtained  ultrasonically.  Control  over 
the  particle  size  and  shape  uniformity  as  well  as  structural  homogeneity  in  multicomponent 
systems  is  established  by  maintaining  the  aerosol  density  below  108  droplets/cm3.  The 
phenomenon  of  funicular  agglomeration  in  submicronic  multicomponent  powders  was 
explained  by  the  mechanisms  of  particle  formation  and  interparticle  sintering  in  the  presence  of 
a  liquid  phase.  Assuming  that  a  certain  particle  morphology  forms  during  the  first  stage  of 
spray  pyrolysis,  the  empirically  obtained  particle  size  and  morphologies  were  discussed  in  the 
context  of  the  modeling  of  evaporation  stage.  The  developed  model  gives  a  good  description  of 
phenomenon  of  mass  and  heat  transfer  and  is  in  agreement  with  the  obtained  experimental 
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CONSOLIDATION  OF  ULTRADISPERSED  POWDERS 
SYNTHESIZED  FROM  AEROSOLS 

NIKOLIC  N.,  MILOSEVIC  0.,  MANCIC  L. 

Institute  of  Mechnical  Sciences  of  the  Serbian  j4cadefng  of  Sciences  and  dirts,  Jugoslavia 

SRECKOVlC  T.,  MARINKQVlC  B.,  RISTIC  M.M. 

Centre  for  Multidisciftlinaty  Studies,  University  of  Belgrade,  Jugoslavia 
(First  received  20  March  1998;  accepted  for  presentation  during  IAS-4) 

The  development  of  novel  materials  eventually  leads  to  an  expansion  of  new  methods  for 
the  synthesis  of  powders  with  the  desired  properties.  A  rising  increase  of  research  for  the 
applications  of  materials  with  the  characteristics  of  the  ultradispersed  structures  is  evident. 
Poly  crystalline  ultradispersed  oxide  powders  were  synthesised  from  aerosols  by  the  spray 
pyrolysis  and  freeze-drying  method.  X-ray  diffraction,  differential  scanning  calorimetry, 
infrared  spectroscopy  and  scanning  electron  microscopy  were  used  for  particle  characterisation. 
The  obtained  submicronic  and  nanostructured  powders  were  reactive,  homogeneous,  high- 
purity  and  with  a  narrow  particle  size  distribution.  Consolidations  of  powders  up  to  high 
densities  were  performed  through  the  compacting  of  dispersed  powders  and  sintering  of  the 
obtained  compacts  in  order  to  achieve  materials  with  the  improved  properties.  Nonisothermal 
sintering  process  was  analysed  using  dilatometric  data.  The  sintered  pellets  were  characterised 
with  XRPD,  SEM  and  BET  method.  The  obtained  results  were  discussed  in  terms  of  particle 
morphology. 
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CALCULATION  OF  ANISOTROPIC  SCATTERING  OF  SOLAR  RADIATION  IN 
ATMOSPHERE  (MONOENERGETIC  CASE). 

ARISTOVA  E.N.,  GOLDIN  V.YA. 

Institute  for  Mathematical  Modelling  of  J&AS 
( First  received  01  January  1998;  accepted  for  presentation  during  IAS-4) 

The  strong  anisotropic  scattering,  including  scattering  with  forward-peaked  indicatrix 
(small  angle  scattering),  is  very  important  at  the  solar  radiation  transport  in  atmosphere 
containing  aerosols.  In  the  paper,  a  method  of  radiation  transport  calculation  at  strong 
scattering  anisotropy  is  developed.  And  scattering  indicatrix  is  used  without  approximation, 
directly,  for  example  according  the  data  from  [1]. 

Radiation  intensity  in  the  method  is  represented  as  a  sum  of  three  components:  1)  non- 
scattered  solar  radiation,  including  specularly  reflected  from  the  Earth  surface  one  (analytical 
solution),  2)  small  angles  scattered  direct  solar  radiation  and  its  specularly  reflected  part  (with 
multiple  scattering);  (high-accuracy  representation  of  this  component  with  real  indicatrix  is 
obtained),  3)  all  the  rest  radiation,  the  method  of  calculation  of  which  is  based  on  our  papers 

[2,3]- 

The  method  makes  it  possible  to  consider  also  real  anisotropy  of  reflection  from  the  Earth 
surface  [2];  because  of  lack  of  data  ,we  restricted  ourselves  by  linear  combination  of  specular 
and  diffusive  reflection. 

The  results  of  calculation  of  several  problems  in  monoenergetic  case  for  plane 
approximation  of  atmosphere  are  presented. 
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Problems  for  different  angles  of  incidence  of  solar  radiation  in  cloudless  atmosphere  as 
well  as  at  presence  of  cloudiness  are  considered.  An  appearance  of  "inner  boundary 
conditions"  for  radiation  intensity  at  inner  and  outer  cloud  boundaries  as  natural  consequences 
of  complete  solving  the  problem  in  non-homogeneous  medium  is  interesting. 
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REMOTE  SENSING  OF  FOREST  FIRES  AND  THE  DIRECT  RADIATIVE 
FORCING  OF  FIRE  SMOKE 

uz. 

Canada  Centre  for  Tietnote  Sensing,  Ottawa,  Canada 

(First  received  10  March  1998;  accepted for  presentation  during  IAS-4) 

Smoke  aerosols  produced  by  fires  modify  the  earth’s  radiation  budget.  The  direct  impact  is 
referred  to  as  direct  radiative  forcing  (DRF).  Until  now,  studies  dealing  with  the  DRF  of  fire 
smokes  have  focused  on  the  top  of  the  atmosphere  in  tropical  regions.  This  study  investigates 
atmospheric  DRF  due  to  smoke  from  boreal  forest  fires.  The  presentation  include  two  parts. 
Part  I  deals  with  the  detection  of  forest  fires  by  satellite.  Part  II  is  concerned  with  the 
determination  of  DRF  by  fire  smoke. 

A  fire  detection  algorithm  was  designed  to  monitor  active  fires  using  individual  AVHRR 
images  across  the  Canadian  boreal  forest  zone.  It  takes  advantage  of  information  from  multi¬ 
channel  AVHRR  measurements  to  determine  the  locations  of  active  fires  on  satellite  pixels  of 
about  1  km2  under  clear  sky  or  thin  cloud  conditions.  Daily  fire  maps  were  obtained  showing 
all  fires  across  Canada  except  for  those  obscured  by  thick  clouds.  This  was  achieved  by  first 
composting  all  the  AVHRR  scenes  acquired  over  Canada  and  then  apply  the  fire  detection 
algorithm.  480  Canada-wide  NOAA/AVHRR  daily  mosaics  from  1994  to  1996  during  the  fire 
seasons  were  processed.  Composting  the  daily  fire  spots  permits  a  nation-wide  view  of  the  total 
burned  area  in  a  month,  season  or  any  specified  period,  in  addition  to  providing  information  on 
the  timing  and  development  of  fires.  The  total  area  of  burning  across  Canada  is  estimated  to  be 
approximately  4.9,  7.1  and  1.6  million  hectares  in  1994,  1995  and  1996  respectively.  The  peak  of 
burning  also  varies  considerably  from  one  year  to  another  ranging  from  June  to  August,  and  so 
does  the  spatial  distribution  of  fires.  In  general,  conifer  forests  appear  to  be  more  vulnerable  to 
burning  and  tend  to  grow  bigger  than  deciduous  forests. 

By  virtue  of  a  satellite  retrieving  algorithm  for  estimating  surface  absorbed 
photosynthetically  active  radiation  (APAR)  over  the  visible  wavelengths  (400-700  nm),  the 
DRF  caused  by  smoke  can  be  distinguished  from  the  radiative  effects  of  other  agents.  The 
algorithm  was  first  validated  under  a  range  of  sky  conditions:  clear,  smoky  and  cloudy  days.  It 
was  found  that  the  estimated  fluxes  are  in  good  agreement  with  surface  observations  for  both 
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clear  and  cloudy  days.  For  smoky  days,  the  estimates  are  generally  greater  than  the 
observations.  With  aerosol  corrections,  the  two  fall  again  into  a  good  agreement.  This  finding 
suggests  that  smoke  DRF  can  be  determined  simply  as  the  difference  between  observed  and 
estimated  APAR  without  correction  for  aerosol.  Following  this  method,  instantaneous,  daily 
and  monthly  mean  DRF  values  due  to  smoke  were  calculated.  At  the  peak  of  the  burning 
season,  in  July  1994,  monthly  mean  atmospheric  DRF  was  as  high  as  26.0  Wm"2.  This  is  quite  a 
significant  amount  in  comparison  to  the  total  forcing  of  -76.7  Wm'2  at  the  surface  by  both 
clouds  and  smoke,  and  to  the  monthly  mean  APAR  flux  of  132.6  Wm'2. 
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URBAN-MARINE  AND  MINERAL-DUST  AEROSOL  PROPERTIES,  RADIATIVE 
EFFECTS  AND  CLOSURE  STUDIES  OVER  THE  ATLANTIC  OCEAN:  AN 
OVERVIEW  AND  SELECTED  RESULTS  FROM  TARFOX  AND  ACE-2 
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( First  received  23  March  1998;  accepted  for  presentation  during  IAS-4) 

Aerosol  effects  on  atmospheric  radiation  are  a  major  source  of  uncertainty  in  understanding 
the  past  climate  and  predicting  climate  change.  To  help  reduce  this  uncertainty,  the  1996 
Tropospheric  Aerosol  Radiative  Forcing  Observational  Experiment  (TARFOX)  and  the  1997 
second  Aerosol  Characterization  Experiment  (ACE-2)  measured  the  properties  and  radiative 
effects  of  anthropogenic  aerosols  over  the  Atlantic  Ocean.  TARFOX  focused  on  the  urban- 
industrial  haze  plume  flowing  from  the  eastern  United  States  over  the  western  Atlantic,  whereas 
ACE-2  studied  aerosols  carried  over  the  eastern  Atlantic  from  both  European  urban/industrial 
and  African  mineral  sources.  These  aerosols  often  have  a  marked  influence  on  the  top-of- 
atmosphere  radiances  measured  by  satellites.  However,  the  accurate  derivation  of  both  optical 
depths  and  radiative  flux  changes,  or  radiative  forcing,  from  the  satellite-measured  radiances 
remains  a  difficult  challenge  for  the  wide  range  of  aerosol  types  and  properties  present. 

In  TARFOX,  sensors  and  samplers  on  four  aircraft,  land  sites,  and  ships  measured  optical 
depth  spectra,  aerosol  composition,  microphysics  and  optical  properties,  and  radiative  fluxes 
during  many  overpasses  by  different  satellites.  Closure  studies  show  that  the  aircraft-measured 
flux  changes  agree  with  those  derived  from  the  aerosol  measurements  using  several  modeling 
approaches.  Essential  to  obtaining  this  agreement  is  modeling  the  aerosols  as  moderately 
absorbing-i.e.,  having  midvisible  single-scattering  albedo  between  about  0.90  and  0.95.  These 
values  are  in  accord  with  the  aircraft  measurements  of  (1)  aerosol  absorption  and  scattering 
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coefficients,  (2)  unexpectedly  large  carbonaceous  fractions  of  aerosol  composition,  and  (3) 
unexpectedly  large  aerosol  humidification  factors. 

In  ACE-2,  European  urban-marine  and  African  mineral-dust  aerosols  were  measured  by 
sunphotometers  on  the  Pelican  aircraft  and  the  Research  Vessel  Vodyanitskiy,  and  by  sensors 
on  NOAA  satellites.  We  present  a  comparison  of  the  optical  depths  derived  from  the  NOAA- 
14  satellite  data  with  those  measured  by  our  fourteen-  and  six-channel  sunphotometers.  We 
find  that  the  excellent  agreement  for  urban-marine  aerosols  is  degraded  when  African  dust  is 
present.  Using  the  sunphotometer  data  during  ascent  and  descent  of  the  aircraft,  we  also 
obtain  extinction  profiles  for  separated  layers  dominated  by  African  dust  and  urban-marine 
aerosols,  respectively.  The  extinction  profiles  allow  us  to  obtain  size  distributions  for  both  these 
aerosol  types,  showing  the  distinctive  differences  between  them.  These  optical  depth  and  size 
spectra  are  combined  with  model  complex  refractive  index  spectra  to  calculate  radiative  flux 
changes  induced  by  the  different  aerosol  layers.  By  combining  solar  beam  transmission 
measurements  in  the  0.94-micron  band  with  those  at  neighboring  wavelengths,  we  also 
determine  water  vapor  columns  and  profiles,  which  are  shown  to  agree  well  with  aircraft  in  situ 
measurements. 
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MODE  ANALYSIS  OF  OSCILLATORY  NUCLEATION  IN  VAPORS 
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(First  received  25  March  1998;  accepted  for  presentation  during  IAS-4) 

The  simulations  of  heat  and  mass  transfer  processes  related  with  kinetics  of  the  phase 
transitions  received  new  impact  from  applied  research  related  with  novel  material  production 
based  on  a  nanoparticles  [1].  The  homogeneous  nucleation  is  the  first  stage  of  nanoparticles 
creation  at  vapors  mixture. 

High  rates  of  a  nucleation  and  nanoparticles  growth  lead  to  a  depletion  effect  of  vapor 
density  at  nucleation  zone.  In  some  cases  this  effect  brings  to  stop  of  the  nucleation  process 
which  is  extremely  sensitive  to  the  supersaturation  value.  The  diffusion  mechanism  restores  the 
vapor  density  at  nucleation  zone  in  some  time  if  new  phase  particles  have  been  removed  from 
nucleation  zone.  Finally,  nucleation  and  particles  growth  is  repeated.  Such  process  is  called 
oscillatory  nucleation.  It’s  clear  that  oscillatory  nucleation  impacts  greatly  on  the  productivity 
of  a  devices  for  nanoparticle  production. 

The  physical  and  mathematical  model  of  oscillatory  nucleation  is  developed  to  simulate 
some  parameters  of  an  this  process  .  The  mathematical  model  includes  integro-differential 
equation  of  the  mass  transfer  processes  with  source  related  with  growth  and  motion  of  a 
nanoparticles.  It  have  been  shown  that  heat  processes  have  small  influence  on  oscillatory 
nucleation  if  pressure  carrier  gas  is  much  larger  the  partial  vapor  pressure.  The  evolution  of 
the  moving  source  are  described  by  the  systems  of  ODE. 

S,n(x,t)  =  dx  (D(x)3,n(x,  t)  -  I(R(z(t)).  <  h(z(0)  >,  0  (0 

where  n(x,t)  is  the  vapor  density,  <n(x,t)>  is  the  average  vapor  density  in  a  spatial  domain 
occupied  by  nanoparticles,  D(x)  is  a  vapor  diffusion  coefficient,  I  is  general  form  of  moving 
source,  z  is  the  position  of  the  center  of  mass  of  a  nanoparticles  clouds,  R(z(t))  is  the  average 
radius  of  nanoparticles.  The  value  of  I  is  directly  proportional  the  number  density  of 
nanoparticles. 
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—  =  v(JR,<«(r(0)>)  (2) 

where  v  is  the  velocity  of  nanoparticles.  The  drag  force,  gravitational  force  and  thermophoretic 
force  influent  on  the  velocity  value. 

^  =  L(K)[<  »«<))>  -»„(*«))>]  (3) 

where  ne(z(t)  is  the  saturated  vapor  density,  L  is  the  known  function  of  Knudsen  number. 

The  theory  is  illustrated  by  an  example  of  oscillatory  nucleation  in  diffusion  cloud  chamber. 
The  spectral  variant  of  Galerkin’s  method  is  used  for  investigation  this  mathematical  model. 
Results  of  numerical  simulation  of  oscillatory  nucleation  are  presented.  The  mass  transfer 
processes  are  calculated  in  one-dimensional  approximation.  In  particularly,  for  oscillatory 
nucleation  at  microgravity  environment  are  considered.  The  comparison  of  experimental  results 
(Fourier  spectra  of  nanoparticles  production  rate)  and  theoretical  calculation  of  the  frequencies 
of  oscillatory  nucleation  are  discussed. 
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Recent  studies  indicate  that  theoretical  computations  of  the  diffuse  component  of 
downward  shortwave  irradiance  significantly  exceed  measurements  at  the  surface  under  clear- 
sky  conditions.  This  discrepancy  leads  to  the  uncertainty  in  estimating  the  total  surface 
irradiance  under  clear  sky  condition.  Because  aerosol  optical  properties  are  temporally  and 
spatially  variable,  uncertainties  in  the  optical  properties  of  aerosols  contribute  to  uncertainties 
in  irradiance  computations. 

To  investigate  the  possible  role  of  aerosols  in  this  discrepancy  at  the  Atmospheric  Radiation 
Measurement  site  in  northern  Oklahoma,  U.S.,  we  relate  ground-based  measurements  of  direct 
and  diffuse  broadband  irradiance,  as  well  as  aerosol  spectral  optical  thickness,  to 
meteorological  parameters  such  as  relative  humidity,  wind  speed,  and  wind  direction.  When 
available,  we  analyze  lidar  backscattering  returns  for  information  about  the  aerosol  profile. 
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CONCEPT  OF  POLARIZED  LIGHT  SCATTERING  MATRIX  CORRECTNESS 
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( First  received  26  February  1998;  accepted for  presentation  during  IAS-4) 

The  polarization  effects  play  an  essential  role  in  the  radiative  transfer  in  oceans,  in 
atmospheres  of  the  Earth  and  of  planets,  in  astrophysical  objects.  The  contemporary 
experimental  facilities  are  able  to  fix  the  polarization  value  beginning  with  the  thousandth 
fraction  of  percent.  The  polarization  effects  registration  results  in  the  sharp  increase  contents 
and  size  of  an  accessible  information.  It  permits  to  interprete  and  understand  more  deeply  the 
physical  processes  in  real  objects,  to  obtain  qualitative  and  quantitative  characteristics  of  the 
scattering  substance  nature. 

In  our  report  some  aspects  of  transfer  theory  and  numerical  methods  relating  to  the 
polarized  light  transfer  in  scattering  and  absorbing  media  are  considered.  The  conception  of  the 
non-negativity  of  polarized  scattering  matrices  is  the  base  of  developed  theory. 

The  key  moment  of  this  theory  is  the  Stokes  cone  introducing.  This  cone  is  the  set  of  Stokes 
vectors  satisfying  some  inequalities  in  four-dimensional  real  vector  space.  Those  inequalities 
imply  from  a  physical  analysis  of  Stokes  parameters,  characterizing  the  polarized  light.  The 
matrix,  transforming  linearly  the  Stokes  vectors  is  named  nonnegative,  if  any  Stokes  vector  is 
transformed  also  into  Stokes  vector. 

Almost  complete  absence  of  the  information  on  scattering  matrices  for  real  physical  objects 
is  the  obstacle  to  the  successful  solution  of  the  polarized  transfer  problems.  The  scattering 
matrices,  which  are  measured  experimentally  or  obtained  numerically,  are  always  determined  ■ 
with  errors  and  are  not  nonnegative.  Thus,  the  main  problem  of  the  polarized  transfer  theory  is  f 
a  problem  to  develop  a  physical  correctness  (non -negativity)  criterion  for  scattering  matrices,  to 
check  and  correct  the  known  scattering  matrices. 

We  formulate  in  report  the  necessary  and  sufficient  conditions  of  the  non-negativity  of 
polarized  scattering  matrices  in  the  form  convenient  for  practical  use. 

The  correction  algorithm  for  polarized  scattering  matrices  which  are  not  non-negative  is 
proposed  and  discussed.  It  is  based  on  the  combination  of  the  well-known  methods  for  extremal 
problems:  methods  of  the  steepest  gradient  descent,  Gelfand-Cetlin  method  of  "ravines"  and 
local  step  search.  Our  correction  algorithm  has  been  developed  and  realized  in  FORTRAN 
codes.  The  experimental  matrices  of  radiative  scattering  by  the  natural  ocean  waters  have  been 
studied.  We  found  them  to  be  incorrect  at  the  scattering  angles  near  0  or  180  degrees,  where  the 
measurement  accuracy  is  low.  These  matrices  have  been  corrected. 

Numerical  transport  methods  and  Monte-Carlo  methods  require  a  very  large  calculation 
time  in  problems  for  optically  thick  media.  It  is  naturally  to  use  in  those  problems  the 
asymptotic  approaches  developed  in  traditional  (scalar)  transfer  theory.  Our  investigations  in 
this  direction  are  based  on  the  analysis  of  characteristic  equation  taking  into  account  the 
polarization  effects.  In  general  suppositions  we  have  investigated  the  structure  of  the 
characteristic  equation  spectrum  and  establish  base  properties  of  the  main  eigenvalue  and 
corresponding  eigenfunction,  determining  radiative  regime  far  from  irradiated  boundaries. 
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TIME  DYNAMYCS  OF  THE  DISPERSE  COMPONENT  OF 
THE  BIPHASE  LASER  ACTIVE  MEDIUM 

LETFULUN  R.R.,  MEUKHOV  K.G.,  IGOSHIN  Y.L 

Lebedev  Physics  Institute  of  Russian  dcademtf  of  Sciences  (Samara  Branch) ,  Mouo-Sadovatfa  St.  22  f. 
Samara  W30ft,  Russia,  JJld:+7 (8H6  2)3H1W1  .  ?ax:+7 (8i6  2)355600.  t-mail: 

fian@ssu.samara.ru 

( First  received  25  December  1 997;  accepted  for  presentation  during  IAS-4) 

Heterogenius  chemical  active  systems,  consisting  from  disperse  particles  of  metal  or  their 
compounds  suspend  in  gas  mixtures,  present  a  significant  interest  for  getting  the  high 
concentrations  of  free  atoms  (active  chemical  reaction  centres)  in  the  quantum  electronics  for 
making  the  active  medium  of  lasers.  So,  for  instance,  disperse  phase  forms  a  base  of  the  active 
medium  variety  of  lasers  on  metal  vapours  [1],  as  well  as  in  under  development  the  pulsed 
chemical  oxygen-iodine  [2]  and  fluorine-hydrogen  [3,4]  lasers. 

Main  defect  of  lasers  on  the  biphase  active  medium  is  a  quick  degradation  of  the  disperse 
component  and,  consequently,  small  lifetime  of  the  active  medium  with  given  characteristics. 
Ever  changing  with  time  of  the  disperse  phase  properties  lead  to  worsening  the  output  features 
of  laser,  or  to  breakdown  of  laser  generations  in  general.  Regrettably,  in  the  laser  studies  on 
disperse  medium  was  not  conducted  analysis  of  degradation  processes  of  the  biphase  active 
medium,  and  not  determined  possible  limits  of  changing  the  aerosol  parameters,  for  which  laser 
generation  on  such  scheme  impossible.  In  particular,  small  lifetime  existence  of  given  working 
mixture  of  a  HF-laser  with  disperse  phase  insufficient  for  preparing  of  master  generator  and 
initiating  a  laser  in  the  experiment,  can  be  one  of  the  possible  reasons  that  hitherto 
experimentally  not  received  its  generation. 

This  work  is  devoted  to  detailed  studying  the  processes  of  disperse  component  degradations 
of  the  active  medium  of  pulsed  chemical  oxygen-iodine  and  HF-lasers,  considered  with 
provision  for  coagulation  [5]  particles,  their  gravitation  precipitation  and  electrostatic 
scattering. 

The  range  at  most-possible  parameters  of  the  disperse  component,  under  which  possible 
generation  of  pulsed  chemical  oxygen-iodine  and  HF-lasers,  is  determined  from  laser-chemical 
kinetics  and  the  aerosol  optics  analysis,  calculated  by  diffraction  Mie  theory  [6].  For  a  HF-laser 
a  radius  of  aluminium  particles  must  falls  within  ro  =  0.09  4-  0.4  pm,  but  their  concentration, 
accordingly,  No  =  10  9  4  10  7  cm  "3.  In  the  case  of  a  pulsed  chemical  oxygen-iodine  laser  on 
biphase  active  medium  must  satisfy  parameters:  radius  of  iodine  particles  ro  ^  0.04  pm  at 
concentrations  N0  >  106  cm'3,  or  radius  of  iodine  particles  r0  =  145  pm  under  their 

4  3-3 

concentrations,  accordingly,  No  =  4-10  4  8-10  cm  . 

It’s  shown  that  main  contribution  to  disperse  component  degradation  of  the  active  medium 
of  lasers  contributes  a  process  of  Brownian  coagulation,  changing  by  precipitation  for  big 
particles. 

Take  as  a  criterion  of  active  medium  optical  transparency  for  laser  radiation  a  condition 
Isca/Io  «  1,  where  Isca  and  Io  -  intensities  of  scattering  and  incident  radiation,  most  possible 
value  of  time  of  existence  of  the  biphase  active  medium  of  said  lasers  was  evaluated.  So,  for 
instance,  for  a  HF-laser  the  maximum  scattering  of  radiation  on  X  -  3.3  pm  correspond  to  the 
size  of  the  aluminium  particles  r  =  0.6  pm,  consequently,  chosen  by  us  criterion  will  be  executed, 
if  in  result  distribution  on  sizes  N(r)  practically  particles  of  specified  radius  are  absent.  Coming 
from  this,  and  considering  all  processes,  which  is  leading  to  the  diligence  of 
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aluminium  aerosol  in  the  active  medium  of  a  HF-laser,  it  was  determined  that  condition  N(r  = 
0.6  jim)/No  «  1  is  good  executed  only  for  a  time  t  <  250  seconds  (ro  =  0.05  pm,  No  =  2-10  cm 
3).  For  pulsed  chemical  oxygen-iodine  laser  a  time  of  existence  large  iodine  aerosol  within  said 
restrictions  is  equal  t  «  1 80  +  260  seconds  and  defined  by  high  precipitation  the  particles. 

Obtained  results  in  the  article  allow  to  give  concrete  recommendations  on  a  time  of 
preparations  and  of  the  biphase  active  medium  of  pulsed  chemical  oxygen-iodine  and  HF-lasers 
with  given  parameters. 
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Recent  advances  in  the  physical  description  of  the  source  of  mineral  aerosol  together  with 
global  aerosol  transport  model  that  describe  the  size  distribution  of  aerosols  have  allowed  for  a 
considerable  improvement  in  the  description  of  the  atmospheric  cycle  of  dust.  Here,  we  present 
several  years  of  simulation  of  Saharan  dust  transport  using  analyzed  winds  from  the  European 
Center  from  Medium  Range  Forecasts  (ECMWF).  We  compare  the  results  of  the  model  with 
several  types  of  observations: 

*  Meteosat  geostationnary  satellite 

*  Ground  measurements  of  aerosol  concentration 

*  Lidar  profile  obtained  during  the  Sofia-Astex-Mage  experiment  near  the  Azores 

The  agreement  found  between  the  seasonal  variations  of  mineral  concentrations  at  3  sites: 
Barbados  Island  (13°10'N,  59°30'W),  Sal  Island  (16°40'N,  22°55'W)  and  Izafla  (28°20’N, 
16°29'W),  suggests  that  the  transport  and  principal  removal  processes  are  well  represented  in 
the  model.  Furthermore,  on  a  shorter  time  scale,  most  of  the  episodic  events  of  dust  transport 
from  the  Sahara  are  captured  by  the  model.  We  also  examine  the  Lidar  profiles  that  give  us 
precise  information  about  the  vertical  distribution  of  this  aerosol  which  main  features  are 
captured  in  the  simulation.  Concurrently  to  the  Lidar  measurements,  radiative  measurements 
estimated  the  flux  at  the  top  of  the  atmosphere.  These  encouraging  results  have  lead  us  to 
estimate  the  direct  radiative  impact  of  the  mineral  aerosol  over  Northern  Africa  and  the 
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Northern  Atlantic.  The  top  of  the  atmosphere  net  radiative  effect  over  the  region  averages  less 
than  1  Wm-2  over  the  region  of  study  but  the  distribution  of  the  forcing  shows  a  very  large 
contrast  between  wanning  exceeding  20  Wm-2  over  Africa  and  cooling  exceeding  10  Wm-2 
over  the  Eastern  Equatorial  Atlantic  Ocean. 
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GAS-DISPERSED  SYNTHESIS  OF  THE  METAL  OXIDES  NANOPOWDERS 

POLETAYeVN.I.,  ZQL0TK0  A.  N.,  VOYCHUK  J.I.,  FL0RK0  A.V.,  ALTMAN  I.  S. 

Institute  Combustion,  Odessa  State  University,  Odessa,  Ukraine 
( First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

At  this  work  the  possibilities  of  obtaining  the  metal  oxides  nanopowders  are  considered  by 
the  combustion  methods.  The  gas-dispersed  synthesis  (GDS)  method  is  based  on  combustion 
of  dust  clouds  of  metal  particles  in  a  laminar  plume  (it  can  be  premixed  plume  -  like  Bunzen's 
burner  or  nonpremixed  two-phase  plume  -  like  Burke-Shuman's  diffusion  burner).  The  obtained 
powders  are  well  desagregated,  have  the  spherical  morphology,  narrow  gradation,  average  size 
of  particles  -  0.04  -0.1  microns.  To  obtain  pure  oxide  powders  of  Al,  Zr,  Ti,  Fe,  Mg  etc.  by 
GDS  method  it  is  necessary  to  use  not  less  pure  microdisperse  metal  powders  which  are 
frequently  obtained  from  the  appropriate  oxides.  However,  unique  properties  of  obtained 
nanopowders,  and  also  the  technological  virtues  of  the  method  GDS  (very  low  expenditure  of 
energy,  has  one  stage,  ecological  cleanness)  do  a  line-up  an  oxide  -  metal-oxide  quite  acceptable 
for  a  commercial  production.  The  method  GDS  allows  also  to  obtain  multicomponent  oxides 
by  burning  mechanical  mixtures  of  powders  of  metals  and  their  alloys. 

The  influence  of  basic  macroparameters  of  a  plume  (fuel  and  oxidizer  concentration,  metal 
particles  dispersion)  and  also  thermal  structure  of  the  combustion  zone  on  disperse  and  phase 
characteristics  of  the  combustion  products  have  been  investigated  by  experiment  for  aluminum. 
For  the  definition  of  temperatures  of  condensed  and  gas  phases  in  combustion  zone  the 
spectral  methods  were  employed  and  for  the  analysis  of  the  combustion  products  the  disperse 
and  x-ray-  methods  were  used.  It  is  shown,  that  nanopowder  of  alumina  (average  size  of 
particles  0.04-0.07  microns,  y-crystal  phase),  which  properties  depend  little  on  variation  of 
parameters  of  synthesis,  accounted  for  no  less  than  99.5  mass  persents  of  the  products.  The 
rest  (-  0.5  %)  compose  the  oxide  particles,  which  sizes  are  about  fuel  sizes. 

For  powders  of  the  high-boiling  metals,  such  as  Fe,  Zr,  Ti  it  is  proved  the  possibility  of 
their  gas-phase  combustion  (under  the  temperatures  of  gas  and  condensed  phase  in  combustion 
zone,  which  is  lower  than  temperature  of  the  metal  boiling)  with  formation  of  oxide 
nanopowders  of  these  metals  (average  size  of  particles  -  0.02-0.05  microns).  Zr,  Fe,  Ti  particles 
bum  heterogenetically  in  two-phase  plumes  with  a  low  content  of  oxygen  in  carrying  gas  flow 
with  generation  oxide  particles,  which  sizes  are  of  the  order  of  particles  sizes  of  the  initial  fuel. 
Increase  of  oxygen  concentration  in  particles  dust  clouds  of  these  metals  (more  than  40-50  %) 
result  in  sharp  increase  of  yield  nanopowder  fraction  of  the  combustion  products,  i.e. 
intensification  of  gas-phase  reactions. 

On  the  bases  of  the  obtaining  results  it  is  initiated  an  attempt  to  mechanism  of  formation 
and  growth  of  particles  of  a  condensed  phase  in  combustion,  with  the  supposition  about  the 
heterogeneous  mechanism  of  condensation.  Calculated  value  of  an  average  size  of  oxide 
particles  and  its  dependence  on  dust  clouds  parameters  are  obtained.  The  comparison  of 
experimental  and  theoretical  outcomes  is  produced  which  has  confirmed  a  validity  of  the 
accepted  supposition. 

This  work  was  supported  by  the  Ministry  of  Education  of  Ukraine  and  partially  by  INTAS 


Copyright  1998  (c)  by  Aerosol  Technology  Ltd  Telephone/Fax:  +7(095)1474361 


Page  No  104 

under  grant  No.  96-2334. 


AEROSOLS  1998  volume  4a  No.ll 


1400. 

yW  541.18 

DETAIL  APPROACH  TO  DESCRIPTION  OF  NANOOXIDES  CONDENSATION 
GROWTH  DURING  METALS  COMBUSTION 

ALTMAN  I.S. 

Institute  of  Contbustion,  Odessa  State  University,  Odessa ,  Ukraine 
(First  received  04  April  1998;  accepted  for  presentation  during  IAS-4) 

As  it  is  known  the  nanooxides  are  the  main  part  of  the  products  of  the  metals  gas  phase 
combustion.  Description  of  the  processes  of  the  condensation  growth  of  oxides  has  great 
applied  (for  the  gas-dispersed  synthesis)  and  general  theoretic  importance.  Existing  now 
condensation  models  describe  nucleation  and  don't  pay  enough  attention  to  kinetics  of  the 
nucleus  condensation  growth.  As  a  rule  it's  considered  that  condensation  is  proceeded  in  quasi¬ 
equilibrium  regime.  But  the  recent  author's  experimental  investigations  (with  Yu.L.Shoshin) 
show  the  essential  non-equilibrium  of  nanooxides  optical  characteristics  during  their 
condensation  growth.  This  causes  interest  to  consideration  of  detail  mechanism  of  processes 
accompanying  condensation  growth. 

In  this  work  the  growing  oxide  particle  is  considered  as  the  aggregate  of  two  non 
isothermal  subsystems  -  system  of  electrons  and  system  of  phonons.  It  is  shown  that  the 
processes  of  the  gas  molecules  adsorption  and  desorption  are  nonreversible  during 
condensation  growth  of  particle.  The  energy  of  these  processes  is  transferred  through  two 
different  channels.  The  system  of  kinetic  equations  describing  the  heat  transfer  between 
electrons  and  phonons  subsystems  and  the  evolution  of  the  adsorption  and  desorption  energy 
is  formulated.  The  analysis  of  probable  solutions  of  this  system  shows  that  in  the  oxide 
particles  having  some  size  the  electrons  system  becomes  cool.  This  leads  to  decrease  of 
adsorption  rate  and  therefore  to  the  stopping  of  the  oxides  condensation  growth.  The  obtained 
result  apparently  explains  the  absence  of  large  oxide  particles  at  the  products  of  metals 
combustion  (when  there  is  the  gas-phase  combustion). 

This  work  was  sponsored  by  the  Ukraine  Ministry  of  Education  and  partially  by  INTAS 
(grant  96-2334). 
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ULTRAFINE  TI02  PARTICLES  SYNTHESIS  BY  COMBUSTION  OF  TITANIUM 
DUST  IN  02+N2  (PREMIXED  AND  SEPARATED  REAGENTS  JETS) 

SHOSHIN  YU.L. 

Institute  of  CoHtbustion,  Odessa  State  University,  Odessa,  Ukraine 
(First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

The  experiments  with  laminar  premixed  flame  of  titanium  dust  /  (oxygen+nitrogen) 
mixtures  stabilized  on  2.5cm  diameter  Bunzen-type  burner  was  carried  out.  These  experiments 
have  demonstrated  for  the  first  time  that  at  high  oxygen  concentrations  the  titanium  particles' 
burning  can  be  partly  in  gas  phase  regime  with  formation  of  considerable  quantity  of  utrafine 
oxide.  When  oxygen  volume  concentration  in  dust/gas  mixture  was  40%  the  part  of  ultrafine 
titanium  oxide  was  about  30%  from  the  whole  oxide  quantity.  The  increase  of  oxygen  volume 
concentration  above  40%  lad  to  flame  slipping  into  dust  feeding  system. 

To  settle  the  problem  of  safe  titanium  dust  burning  with  pmpose  of  ultrafine  titanium  dust 
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production  the  combustion  of  thin  titanium  dust  jet  with  separate  reagent  and  oxidizer  flows 
was  experimentally  studied.  Vertical  titanium  dust  /  nitrogen  laminar  jet  was  formed  using 
electrodynamical  dust  dispersing  system.  Dust  jet  diameter  was  l-2mm.  The  outlet  hole  of  dust 
supplying  system  was  surrounded  by  concentric  tube  with  diameter  1 5mm  trough  which  oxygen 
was  supplied.  Oxygen  volume  spending  was  much  more  than  nitrogen  volume  spending.  In  case 
of  low  dust  flow  velocities  the  flame  stabilized  in  outlet  hole.  When  dust  flow  velocity  was 
gradually  increased  suddenly  flame  out  took  place  and  flame  stabilized  in  distance  10-50mm 
from  outlet  hole,  depending  on  dust  flame  velocity.  By  wariating  of  dust  flow  velocity  it  was 
possible  to  establish  stable  distanced  flame  at  dust  mass  concentrations  0.3-10kg/m  .  The  ratio 
of  distance  between  flame  and  outlet  hole  to  dust  jet  diameter  reached  0  times  at  dust  jet 
diameter  1mm.  It  is  believed  that  the  main  reason  of  distanced  flame  stabilization  is  diffusional 
dissipation  of  nitrogen  from  a  dust  jet,  which  lead  to  increase  of  flame  propagation  velocity 
along  the  dust  jet  when  retiring  from  outlet  hole.  Estimated  oxygen  volume  concentrations  in 
the  axis  of  dust  jet  near  the  flame  front  was  20-90%  depending  on  experimental  parameters. 
Therefore,  inspite  of  separate  reagents  feeding,  the  flame  in  fact  was  premixed  or,  at  high  dust 
concentrations,  of  intermediate  premixed-diffusion  type.  The  part  of  ultrafme  titanium  oxide 
was  more  than  80%  from  the  whole  oxide  quantity. 

The  proposed  method  of  ultrafine  titanium  oxide  synthesis  is  safe  and  eliminates  the 
problems  of  conductive  heating  of  a  burner  and  thermophoretic  storage  of  ultrafine  oxide  on 
parts  of  the  burner.  Probably  this  method  can  be  used  also  for  ultrafine  zirconium  oxide 
synthesis  as  the  parameters  of  zirconium  and  titanium  burning  are  close. 
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SYNTHESIS  OF  ULTRAFINE  ZnO  PARTICLES  IN  DIFFUSION 
(ZnO  DUST+  PROPANE)/02  FLAME 

SHOSHIN  YU.L 

Institute  of  Combustion,  Odessa  State  University,  Odessa,  Ukraine 
( First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

In  the  present  work  the  method  of  ultrafine  zinc  oxide  synthesis  by  burning  zinc 
dust/propane  mixture  is  proposed.  The  concentric  burner  with  separated  fuel  and  oxidizer  flows 
was  used  to  obtain  a  laminar  flame.  The  zinc  dust  /  propane  mixture  was  created  by 
electrodynamical  dust  dispersing  system  which  provided  laminar  flow  with  dust  concentrations 
0.1-10  kg/m3  .  The  pure  oxygen  as  an  oxidizer  was  used.  The  structre  of  obtained  diffusion 
flame  was  studied  experimentally.  Two  brightly  luminous  zones  formed  during  combustion: 
yellow  inner  zone  and  distanced  on  0.5-1. 5  cm  outer  zone  which  color  changed  from  blue  to 
green  and  yellow  by  gradual  increasing  of  dust  concentration.  Experiments  with  focused  He-Ne 
laser  beam  scattering  have  shoved  the  presence  of  condensed  phase  only  behind  the  inner 
luminous  zone  (initial  zinc  particles)  and  in-  and  beyond  outer  zone  (zinc  oxide  particles).  When 
a  small  water  droplet  was  inserted  between  luminous  zones  a  bright  radiance  appeared  near  and 
under  the  droplet  which  looked  like  "flame"  of  the  same  color  as  outer  zone.  The  radiance 
evidently  was  caused  by  zinc  oxide  vapor  condensation  due  to  cooling  by  water  evaporation. 
Analogous  radiance  appeared  when  thin  jet  of  cool  nitrogen  was  blown  between  zones.  The 
results  recounted  above  lead  to  the  next  conclusions  about  the  flame  structure.  Zinc  particles 
completely  evaporated  and  zinc  vapor  oxidized  in  common  diffusion  front  with  propane  (inner 
luminous  zone).  The  outer  luminous  zone  is  the  zone  of  zinc  oxide  vapor  condensation. 

The  increase  of  dust  concentration  in  zinc/propane  jet  led  to  the  increase  of  zinc  oxide 
particles  mean  diameter.  The  changing  of  color  of  zinc  oxide  condensation  zone  can  be 
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explained  by  disproportion al  growth  of  radiance'  self-absorption  by  oxide  particles  for  different 
wavelengths.  Because  of  specific  spectral  dependence  of  zinc  oxide  emissivity  this  effect  must 
lead  to  nonuniform  increase  of  radiation  towards  the  short  wavelength  end  of  the  spectrum. 

The  zinc  oxide  powders  obtained  at  low  dust  concentrations  haven't  shown  luminescence 
when  UV  irradiation,  but  powders  obtained  at  high  dust  concentrations  have  shown  yellow 
luminescence.  It  is  believed  that  high  heat  release  in  condensation  zone  in  second  case  provides 
long  residence  time  of  zinc  oxide  particles  at  high  temperatures.  The  excess  oxygen  introduced 
into  zinc  oxide  particles  in  high-temperature  post-condensation  zone  is  responsible  for  the 
luminescence. 

The  proposed  method  of  ultrafme  zinc  oxide  synthesis  doesn't  require  external  energy 
sources.  The  laminar  regime  of  burning  provides  approximately  uniform  conditions  of  oxide 
particles  growth.  The  method  provides  a  simple  way  to  regulate  the  mean  diameter  of  oxide 
particles  by  regulation  of  zinc  dust  concentration. 


1403. 

YflK  541.18 

REGIONAL  AEROSOL  MODELLING  WITH  A  EULERIAN  MODEL 
INQMAR  J  ACKER  MANN,  HEINZ  HASS 
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( First  received  30  March  1 998;  accepted  for  presentation  during  IAS-4) 

The  particulate  matter  suspended  in  the  troposphere  is  strongly  linked  to  numerous  air 
pollution  problems.  Aerosol  particles  serve  as  cloud  condensation  nuclei  and  therefore 
influence  the  chemistry  and  spatial  distribution  of  precipitation.  In  case  of  evaporating  clouds 
the  cycling  of  aerosol  particles  through  clouds  leads  to  a  physically  and  chemically  modified 
aerosol  system.  Heterogeneous  processes  within  as  well  as  on  the  surface  of  particles  have  the 
potential  to  modify  the  concentration  levels  and  the  spatial  distribution  of  most  acidic  and 
photochemical  air  pollutants  found  in  the  atmosphere.  Due  to  their  light  scattering  properties 
aerosol  particles  have  a  strong  impact  on  the  radiative  budget  of  the  atmosphere.  This  in  turn 
might  effect  the  photochemistry  by  changing  the  photolysis  rates  of  important  reactions. 
Additionally  submicrometer  particles  can  be  inhaled  and  therefore  might  be  a  cause  for  adverse 
health  effects. 

Hence,  a  more  accurate  modelling  of  air  pollution  has  to  consider  atmospheric  aerosol 
processes.’ In  contrast  to  gas  phase  substances  it  is  not  sufficient  for  an  aerosol  to  predict  the 
chemistry  of  the  system  to  capture  the  effects  mentioned  above,  since  these  are  additionally 
influenced  by  the  physical  characteristics  of  the  particle  population,  e.g.  number  and  size  of  the 
particles  or  mixing  degree  and  phase  state.  Therefore  this  paper  describes  an  approach  to  model 
particle  formation,  transport  and  deposition  with  respect  to  aerosol  chemistry  as  well  as  aerosol 
dynamics  for  the  use  in  regional  chemistry  transport  models. 

The  Modal  Aerosol  Dynamics  Model  MADE  for  Europe  has  been  developed  from  the 
Regional  Particulate  Model  (RPM,  Binkowski  and  Shankar,  1995),  adapted  for  European 
conditions  and  implemented  into  the  Eulerian  chemistry  transport  model  EURAD  (EURopean 
Air  pollution  Dispersion  model,  Hass  et  al.,  1995;  Ackermann  et  al.,  1995).  The  size  distribution 
of  the  submicrometer  aerosol  is  represented  by  two  overlapping  intervalls  (modes)  assuming  a 
lognormal  distribution  within  each  mode.  Coagulation  is  treated  within  each  mode  as  well  as 
between  the  modes.  Aerosol  mass  can  be  increased  by  direct  emission  of  particles,  the  formation 
of  new  particles  from  the  gas  phase  (nucleation)  and  by  growth  due  to  condensation. 

In  previous  versions  aerosol  chemistry  was  restricted  to  the  sulfate-nitrateammonia  and 
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water  system.  Since  secondary  organics  comprise  a  major  portion  of  the  atmospheric  aerosol  we 
will  describe  the  extension  of  MADE  to  organic  substances  in  the  aerosol  phase.  This  allows  to 
study  the  formation  of  secondary  organic  particles,  their  impact  on  the  size  distribution  of  the 
aerosol  population  and  the  response  of  the  gas  phase  chemistry  to  the  formation  of  particles  on 
a  regional  scale  over  Europe. 

Addtionally  we  will  describe  the  extension  of  the  model  towards  a  more  complete  coverage 
of  particle  chemistry  -by  adding  elemental  carbon,  primary  organics  and  PM2.5-  and  particle 
size  range  -by  adding  the  coarse  mode  aerosol  particles.  New  developments  to  incorporate 
aerosol-cloud  interactions  in  the  model  will  also  be  presented. 

The  simulations  will  be  performed  with  a  prototype  version  of  the  aerosol  code  from  the 
USEPA-Models3  system,  thus  providing  a  test  case  for  this  new  community  model  platform. 
Results  will  be  presented  for  an  episode  in  July  1994  for  an  European  domain  and  subdomains 
nested  into  this  grid  with  a  finer  resolution. 
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THE  MODIFICATED  PETRYANOV’S  FILTER  FOR  DIRECT  RADIOMETRY  OF 
ALPHA-RADIONUCLIDES  IN  AEROSOLS 
NEKRASOV  V.V.*,  QGORODNYKQVB.I.*,  SURIN  N.M.** 

*  A 'xuftov's  ThifsicaL-  Ckehasby  Jnstoo,  10306H, Russia,  Moscow,  Voroutcovo  fiole,  10 
nekrasou@cc.  nifhi.  ac.  ru 

**  Institute  of  Oceanology,  JldS,  117218,  Russia,  Moscow,  Nackwiouskuf  firosfiect,  36 
( First  received  31  April  1998;  accepted  for  presentation  during  IAS-4) 

Polymeric  fiber  materials  -  Petryanov's  filters  (PF)  -  are  frequently  used  at  the  quantitave 
analysis  of  radionuclide  contents  in  aerosol.  These  filters  have  high  effeciency  of  catching  of 
aerosol  particles  of  any  sizes  [1 ,2].  The  average  thickness  of  filtering  materials  at  all  analytical 
filters  does  not  surpass  3-3.5  mg/cm2,  i.e.  does  not  exceed  rundown  of  alpha-particles  with 
energy  5MeV.  This  circumstance  eases  the  factor  of  absorption  of  alpha-particles  in  volume  of 
filter,  though  and  it  is  not  enough.  The  decision  of  the  problem  is  some  simplified  by  use  of 
specially  developed  many-layer  filters,  containing  layers  from  superthin  fibre.  In  this  layer  the 
absorption  of  alpha-radiation  is  relatively  not  large  and  occurs  under  known  law,  enabling  to 
calculation  quantity  of  radionuclides,  accumulated  by  the  filtering  material  [3].  However  and  in 
this  case  the  direct  reception  of  energy  spectrum  of  sample  is  rather  problematic.  Frequently 
analytical  PF  are  used  for  enrichment  of  sample  with  its  subsequent  analysis  by  traditional 
radiometric  methods  in  a  combination  with  preliminary  chemical  allocation  and  concentrating  . 
Thus  significant  errors  connected  with  correct  account  of  losses  at  chemical  allocation  are 
appeared.  At  radiometry  of  samples  with  low-activities  the  liquid  scintillators  are  usually 
applied  (to  realize  of  spherical-geometry  experiment).  In  this  case  the  error  called  by  the 
account  of  solubility  of  sample  in  used  scintillator  is  added.  Moreover,  the  similar  method  is 
practically  not  aplicable  for  control  of  concentration  of  short-living  radioactive  isotopes.  New 
type  of  filtering  material,  enabling  to  conduct  accumulation  of  sample  and  radiometry  of  alpha- 
active  aerosol  without  processing  of  sample  and  practically  in  spherical -geometry,  are 
developed  on  the  basis  of  PF  by  the  authors  of  the  present  message.  The  proposed  approach 
consists  in  transfer  of  radioactive  emission  of  sample  in  optical  emission  directly  in  the  filter 
material.  The  optical  emission  (radioluminescence,  excited  by  alpha-particles)  is  not  weakened 
by  polymeric  material  and  can  be  registered  by  standard  photoelectronic  devices. 

The  proposed  material  can  be  used  in  the  complex  analysis  of  radioisotope  composition  of 
accumulated  sample  by  methods  of  alpha-  beta-  gamma-coincidence  spectrometry.  Record 
sensitivity  can  be  obtained  in  this  case.  For  example,  the  accounts  show,  that  at  selection  of 
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sample  in  course  of  1000  seconds  with  pumping  rate  3  cm/s  the  sensitivity  on  241  Am  will  be 
2x10-15  Ci/m3. 

1.  Basmanov  P.I.,  N.B.Borisov.  Filters  AFA.The  catalogue-directory. Moscow,  1970. 

2.  Borisov  N.B.,L.A.Iliin,Y.Ia.Margulis  et.al., Radiating  safety  at  work  with  polonium. 
Moscow,  1980. 

3.  Ogorodnikov  B.I.,  A.K.Buduka,  V.I.Skitovitch.  "Filter  pack  technique  for  determination  of 
aerosol  particle  sizes",  J. Aerosol  Sci.,  V.  24,  P.  5205-5206,  1993. 
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SEASONAL  VARIATION  OF  AEROSOL  DEPOSITION  FROM  BIOGENIC  SULFUR 
GASES  IN  REMOTE  MARINE  ATMOSPHERE  AT  AMSTERDAM  ISLAND  IN  THE 

SOUTHERN  INDIAN  OCEAN 
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(First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

Biological  activity  of  phytoplankton  and  zooplankton  in  surface  seawater,  over  3/4  of  the 
Earth's  surface,  releases  about  15  to  40  Tg  S/year  (1  Tg=1012g)  of  DMS  into  the  atmosphere  . 
This  gas  rapidly  oxidizes  in  the  atmosphere  to  give  methane  sulfonic  acid  (MSA), 
dimethylsulfoxide  (DMSO)  and  sulfur  dioxide  (SO2)  which  subsequently  reacts  to  form  non 
sea-salt-sulfate  (nss-S042')  .  These  aerosols  (MSA,  DMSO  and  nss-S042-)  can  act  as  cloud 
condensation  nuclei  (CCN),  influencing  albedo  and  therefore  the  Earth's  climate. 

Due  to  its  importance  in  atmospheric  chemistry,  considerable  effort  has  been  made  in  the 
last  few  years  to  better  understand  the  seasonal  variation  in  DMS  and  its  oxidation  products. 
We  present  results  of  simultaneous  measurements  taken  over  a  2  to  4  year  period  in  order  to 
assess  whether  there  is  a  link  between  oceanic  and  atmospheric  DMS,  atmospheric  SO2,  and 
wet  deposition  of  MSA,  DMSO  and  nss-S042" . 

A  continuous  record  of  SO2  in  the  atmosphere  (1989-1990)  and  of  MSA  and  non-sea-salt- 
sulfate  (nss-S042")  in  rainwater  and  DMS  at  the  ocean  surface  and  in  the  atmosphere  (1987- 
1990)  were  performed  at  Amsterdam  Island  (37+S  77+E)  .  Covariations  are  observed  between 
the  oceanic  and  atmospheric  DMS  concentrations,  atmospheric  S02  concentrations,  wet 
deposition  of  MSA,  nss-S042'.  A  comparable  summer  to  winter  ratio  of  DMS  and  SO2  in  the 
atmosphere  and  MSA  in  precipitation  were  also  observed.  During  the  last  2  years  from 
December  1995  to  February  1997,  measurements  of  MSA  and  DMSO  in  rainwater  were  also 
performed.  DMSO  concentrations  ranged  from  7.0  to  369  nM,  with  a  distinct  seasonal 
variation.  The  mean  concentrations  during  the  summer  and  the  winter  periods  were  90  nM  and 
25.6  nM  respectively.  The  observed  DMSO  seasonal  cycle  is  in  line  with  the  observations  of 
DMS  in  the  atmosphere  and  MSA  in  rainwater,  measured  simultaneously  during  the  reported 
period. 

However,  the  summer  to  winter  ratio  of  DMSO  is  significantly  lower  than  that  observed  for 
DMS  and  MSA.  The  DMSO  to  MSA  ratio  and  its  observed  seasonal  variability  are  also 
presented.  The  implications  on  the  biogenic  sulfur  cycle  are  discussed. 
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INFLUENCE  OF  DYNAMIC  ATMOSPHERIC  CONDITIONS  ON 
THE  CONCENTRATIONS  AND  PARTICLE  SIZE  DISTRIBUTION 
OF  THE  MARINE  AEROSOL 
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Institute  of  Oceanology,  Polish  dcadehtif  of  Sciences 
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( First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

Keywords:  Aerosol,  Size  distribution,  Concentration,  Coastal  area,  Breaker  zone. 

This  paper  presents  the  results  of  research,  which  started  in  1992,  and  has  been  dedicated  to 
determination  of  aerosol  dynamics  in  the  marine  boundary  layer  over  coastal  areas  of  the 
southern  Baltic  under  various  hydrometeorological  conditions  by  means  of  the  lidar  method. 
In  the  marine  boundary  layer  over  the  breaker  zones  of  the  southern  Baltic  aerosol  size 
distribution  function  and  aerosol  concentration  depend  on  wind  speed,  direction  and  duration. 
The  results  obtained  indicate  that  for  northerly  winds  it  can  be  assumed  that  the  particles  which 
occur  in  the  marine  boundary  layer  above  the  breaker  zones  of  the  southern  Baltic  are  marine 
aerosols.  In  the  other  cases,  especially  with  southerly  winds  the  particles  are  a  mixture  of 
marine  aerosols  and  particles  of  the  land  origin.  With  southerly  winds  the  aerosol 
concentrations,  masses  and  fluxes  in  the  marine  boundary  layer  above  the  breaker  zones  are 
significantly  higher  than  in  the  case  of  northerly  winds  and  also  they  do  not  differ  substantially 
with  offshore  distance,  even  though  the  wind  speeds  are  lower  than  the  southerly  winds.  It  was 
revealed  that  in  the  case  of  northerly  winds  the  breaker  zone  could  be  easily  distinguished  from 
aerosol  concentrations,  masses  or  fluxes  which  were  higher  when  compared  with  these  of  the 
open  sea.  In  the  case  of  southerly  winds  it  is  not  as  easy  to  determine  the  range  of  the  breaker 
zone  because  the  mean  concentration  of  aerosols  is  constant  along  the  sounding  path.  Also,  the 
aerosol  concentrations  are  higher  in  the  case  of  southerly  winds  even  though  the  wind  speeds 
are  lower  for  theses  winds. 

The  lidar  method  allows  for  determination  of  variations  of  aerosol  size  distribution 
function,  aerosol  fluxes  and  their  residence  times  as  a  function  of  two  different  formulae  for 
roughness  length  coefficient  including  developing  roughness  and  fully  developed  roughness, 
diverse  sea  bottom  types  with  various  slopes  and  different  weather  conditions  with  changing 
wind  velocity,  direction  and  duration. 

The  procedure  has  been  verified  experimentally  on  several  types  of  Baltic  Sea  bottoms  and 
it  allows  for  the  good  estimation  of  aerosol  dynamics  in  the  coastal  zone  provided  that  wind 
conditions  and  the  sea  bottom  type  are  known. 
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PLUTONIUM  RELEASE  FRACTIONS  FROM  ACCIDENTAL  FIRES 

Vladimir  kogan  and  phil  m.  Schumacher 
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(First  received  02  April  1998;  accepted  for  presentation  during  IAS-4) 

Open  literature  and  technical  reports  covering  airborne  releases  of  plutonium  and 
plutonium-simulating  contaminants  during  combustion  of  radioactive  metals  themselves  and 
during  fires  in  processing  and  waste  storage  facilities  were  reviewed. 

Examination  of  the  literature  has  identified  three  major  sources  of  contamination  which 
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may  be  released  during  a  severe  accident  at  nuclear  facilities: 

1)  Release  by  oxidation  of  plutonium  metal, 

2)  Release  by  combustion  of  contaminated  solid  waste  materials  stored  in  the  facility,  and 

3)  Release  by  combustion  of  contaminated  flammable  process  liquids,  or  evaporation  of 
contaminated  non-flammable  liquids. 

Based  on  the  information  gathered  in  this  study,  airborne  releases  from  oxidation  of 
metallic  plutonium  were  grouped  into  three  general  categories.  These  categories  include 
plutonium  oxidation  at  a  range  of  temperatures  not  exceeding  plutonium  ignition  point, 
exothermic  combustion  of  plutonium  leading  to  its  melting,  and  an  explosive-like  dissemination 
of  plutonium  resulting  in  formation  of  airborne  plutonium  particles  and  their  subsequent 
violent  combustion. 

Combustion  of  contaminated  solid  waste  materials  appears  to  present  a  significant 
contamination  hazard,  because  of  the  quantity  of  contaminated  wastes  stored  in  nuclear 
facilities,  and  because  of  the  large  fraction  of  contamination  that  can  be  released  during  a  solid 
waste  fire.  Experiments  have  shown  that  up  to  50  percent  of  the  radioactive  contamination  can 
become  airborne  during  combustion  of  a  typical  waste  material,  if  the  material  is  burning  in  the 
convective  plume  of  the  fire.  A  large  fire  may  also  cause  bursting  of  waste  storage  drums 
exposed  to  direct  flames. 

Airborne  release  parameters  are  presented  in  terms  of  airborne  release  fractions  (ARF)  and 
respirable  fractions  (RF)  for  various  contaminated  combustible  solid  materials  involved  in  a 
fire: 

1)  Rubber  (polychloroprene  or  latex) 

2)  Polystyrene  resin 

3)  Polymethylmethacrylate 

4)  Paper  (cellulose)  and  mixed  waste 

5)  Mixed  waste  in  55-gal  drums 

All  releases  from  burning  contaminated  solid  materials  are  conservatively  assumed  to  be  in 
the  respirable  size  range.  However,  since  plutonium  oxide  contaminant  is  a  refractory  material 
unaffected  by  fire,  its  original  RF,  if  known,  should  be  used. 

Potential  releases  from  flammable  liquids  are  less  significant,  because  of  the  lower  releases 
expected.  Nevertheless,  the  risk  of  contaminant  releases  associated  wdth  combustion  of 
kerosene-like  flammable  liquids,  such  as  during  a  jet-fuel  fire  caused  by  a  crash  of  an  airplane, 
will  continue  to  be  of  significant  concern. 

With  the  potential  for  high  release  fractions,  uncertainties  associated  with  any  release 
parameter  needed  for  the  environmental  impact  calculations  become  also  extremely  important. 
It  is  showm  that  major  uncertainties  are  associated  with  the  considerable  amount  of  scatter 
among  the  reported  ARF  and  RF  data.  Much  of  this  scatter  is  due  to  the  experimenters'  desire 
to  investigate  a  variety  of  test  conditions  in  a  limited-scope  study.  These  variables  include  use  of 
plutonium  or  a  simulant,  chemical  form  of  the  contaminant,  its  size  distribution,  its  amount  and 
application  procedure,  type  of  combustible  material,  flow  conditions,  and  many  others.  Even 
when  experimenters  took  great  care  to  achieve  reproducible  fire  conditions,  order  of  magnitude 
variations  in  contaminant  release  were  observed.  The  physical  arrangement  of  the 
contamination  and  combustible  material  can  also  affect  test  results. 

The  health  effects  of  the  released  contamination  are  strongly  dependent  on  the  size 
distribution  and  composition  of  the  aerosol.  Respirable  contaminated  particles  present  the 
greatest  hazard  to  the  surrounding  population.  Aerosol  from  solution  tends  to  be  mostly 
respirable,  and  a  conservative  estimate  requires  a  relatively  large  respirable  fraction  for  this 
contamination  form.  In  many  experiments  involving  combustible  materials,  the  total  mass 
distribution  of  the  released  aerosol  was  measured,  which  may  not  provide  correct  information 
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regarding  the  size  distribution  of  the  contaminant  aerosol. 
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CLIMATIC  IMPLICATIONS 
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(First  received  31  March  1998 ;  accepted  for  presentation  during  IAS-4) 

Soot  aerosol  has  been  of  interest  in  connection  with  a  proposed  commercial  supersonic  fleet 
that  would  more  than  double  the  direct  injection  of  aircraft  emissions  into  the  lower 
stratosphere.  We  determined  an  average  surface  area  of  soot  aerosol  of  (4.6+2.7)e-3  pm2  cm-3 
in  the  northern  hemisphere  when  approximating  soot  particles  by  equivalent  spheres. 
Accounting  for  the  fractal  nature  of  soot  increased  this  value  20-fold.  The  abundances  in  the 
southern  hemisphere  were  lower  by  one  order  of  magnitude.  The  data  were  compiled  from 
fourty  Ames  wire  impactor  aircraft  samples  from  pole  to  pole,  between  0  and  -200  degrees 
western  latitude,  and  between  the  tropopause  and  20  km  altitude 

A  "decadal"  average  value  of  (2-5)  pm2  cm*2  for  the  total  aerosol  was  derived  from  the  1979- 
1981  and  late  1984-1990  SAM/SAGE  satellite  data  sets  [1]  which  exclude  the  major  El  Chichon 
effects  but  include  at  least  seven  other  volcanic  injections.  That's  why  this  "decadal"  average 
exceeds  by  one  order  of  magnitude  a  "background"  value  that  we  derived  from  our  in  situ 
samples  in  agreement  with  satellite  observations  [1]  in  1979. 

In  order  to  compute  the  optical  properties  of  the  stratospheric  aerosol,  we  applied  the 
Maxwell-Gannett  function  to  determine  a  "gray"  refractive  index  of  99%  by  mass  of  sulfuric 
acid/water  droplets  that  are  mixed  externally  with  1%  by  mass  soot  particles.  The  single  scatter 
albedo  of  this  mixture  is  close  to  0.98  at  mid-visible,  and  about  0.94  at  near-infrared 
wavelengths.  In  contrast,  a  pure  sulfuric  acid/water  aerosol  has  a  single  scatter  albedo  of  one  at 
mid-visible,  and  of  0.98  at  near-infrared  wavelengths.  Pollack  [2]  concluded  that  impurities 
reducing  the  single  scatter  albedo  to  0.98  or  less  at  solar  wavelengths  would  change  the  sign  of 
climate  forcing  from  cooling  to  heating.  Thus  it  appears  that  increased  emission  of  soot  aerosol 
into  the  stratosphere  by  a  proposed  supersonic  or  enlarged  subsonic  commercial  fleet  could 
prove  problematic. 

[1]  Hitchman,  M.,  M.  McKay,  and  C.  R.  Trepte,  A  climatology  of  stratospheric  aerosol.  J. 
Geophys.  Res.  99,  20689,  1994. 

[2]  Pollack,  J.  B.,  et  al.,  Radiative  properties  of  the  background  stratospheric  aerosol  and 

implications  for  perturbed  conditions.  Geophys.  Res.  Lett.  8,  26,  1981. _ 
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A  COMPUTER  CODE  SYSTEM  ATRAD  FOR  EFFICIENT  PRECISE 
CALCULATIONS  OF  ATMOSPHERIC  RADIATION. 

SHILKOV  A.V.,  SHILKOVA  5.V. 

Institute  for  Mathematical  Modelling  of  the  Russian  o4ccuiemg  of  Science,  Mo  scour 
( First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

The  report  is  devoted  to  computer  code  system  ATRAD  (ATmospheric  RADiation)  for 
numerical  calculations  of  atmospheric  radiation  transfer  in  climate  studies.  Mathematical 
methods  for  numerical  modelling  are  submitted.  Calculation  results  are  presented. 

A  specificity  of  the  Earth  atmosphere  and  connected  problems  are  the  following: 
A)Heterogeneity  of  altitude  profiles  of  optically  active  gases.  B)Very  large  number  of  molecular 
absorption  lines  (resonances)  (10E4  -  10E5).  C)Presence  of  cloud  layers  where  the  optical 
thickness  with  respect  to  absorption  and  scattering  at  particles  changes  sharply  and  temporal 
varying  of  cloudiness  and  aerosols. 

The  existing  computer  codes,  solving  these  problems,  are  divided  on  poles  apart: 

1)  “Line  -  by  -  Line”  calculations  of  radiation  spectra.  These  codes  provide  precision  control  at 
all  stages  of  transport  equation  solving  and  use  real  microscopic  cross-sections  of  radiation 
scattering  and  absorption  as  a  data.  Their  disadvantages  are  large  calculation  time  and 
difficulties  at  change  of  calculation  variants. 

2)  “Semi  empirical  methods  and  codes”  applying  in  climate  studies.  These  methods  are 
economical  and  permit  the  fast  change  of  variants.  Their  disadvantages  are  the  using  of 
roughened  model  optical  constants  for  wide  spectrum  parts  as  a  data  and  precision 
uncontrollability. 

The  System  ATRAD,  being  developed  by  the  authors,  has  “Line  -  by  -  Line”  calculation 
precision  (1)  and  “Semi  empirical  methods  and  codes”  efficiency  (2).  The  data  are  microscopic 
cross-sections  of  radiation  scattering  and  absorption  (HITRAN  -  92).  The  integration  of  these 
two  qualities  is  achieved  by  application  of  a  number  of  mathematical  methods. 

For  the  molecular  absorption  heterogeneity  problem  (A)  solving,  a  procedure  of  energy 
scale  division  at  resonance  carriers  is  proposed.  We  call  a  pooling  of  spectrum  intervals,  at 
which  absorption  lines  of  gas  “t”  lie,  a  resonance  carrier  of  gas  “t”.  For  the  Earth  atmosphere, 
it  is  enough  to  divide  the  energy  scale  at  three  carriers:  H20,  C02  and  03.  The  radiation  transfer 
calculations  are  made  independently  inside  the  boundaries  of  each  carrier. 

For  the  problem  (B)  solving,  method  of  Lebesque  averaging  of  radiation  microscopic  cross- 
sections  and  intensity  with  respect  to  photon  energies  is  used.  The  averaging  is  performed  over 
energy  points  with  equal  absorption.  So  there  are  practically  no  precision  losses.  As  a  result, 
instead  of  transport  equation  calculations  in  10E5  -  10E6  spectrum  points,  we  solve  the 
averaged  transport  equation  in  10  -  10E2  conventional  spectrum  units. 

For  the  problem  (C)  solving,  quasi  diffusion  schemes  and  schemes  with  quasi  analytical 
interpolation  with  respect  to  space  variable  were  developed.  Quasi  diffusion  schemes  have  given 
the  fast  and  precise  solution  of  transport  equation  with  prevailing  scattering  and  strong 
temporal  varying  of  particle  concentrations.  Schemes  with  quasi  analytical  interpolation  with 
respect  to  space  variable  have  given  the  fast  and  precise  solution  of  transport  equation  with 
presence  of  cloud  and  aerosol  layers  where  the  optical  thickness  of  cells  changes  sharply.  These 
schemes  don’t  require  space  mesh  retirement  and/or  model  consideration  of  cloud  layers. 
Schemes  are  constructed  on  the  base  of  analytical  solving  transport  equation  inside  uniform 
cells,  then  connection  of  conditions  at  cell  boundaries  and  reconstruction  of  the  solution  in  the 
whole  region. 
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The  numerical  calculation  results,  showing  the  efficiency  of  ATRAD  Code  System  in 
comparison  with  "Line  -  by  -  Line”  calculations  are  presented. 

The  work  is  done  at  the  financial  maintenance  by  ISTC  (project  N 115-95). 
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PHOTOINDUCED  GENERATION  OF  H202  IN  WATER/ HYDROCARBON 
EMULSIONS  CONTAINING  C60 

NADTOCHEflKO  Y.A.*,  KlWl  J.  ** 

institute  of  Chemical  Physics  in  Chemogolooica.  Russian  dead  of  Sciences  Chemcgolotxica,  Mos  teg 

mi32. 

Institute  of  Physical  Chemistry  1J,  £PPL.  Lausanne  JJ,  Switzerland,  10f 5 . 

(First  received  01  March  1998;  accepted  for  presentation  during  IAS-4) 

Photoexcitation  of  natural  or  artificial  pigments  in  the  air  saturated  water  solution  could 
lead  to  the  formation  of  H2O2.  This  process  plays  important  role  in  the  mechanism  of  the 
pigment  bleaching  under  the  light  and  in  the  redox  oxidation  of  organic  compounds  in  the 
contaminant  or  natural  waters.  The  main  goal  of  this  study  is  to  test  the  photoinduced 
generation  of  H2O2  sensitized  by  Cso.  Cso  is  not  dissolved  in  the  water  therefore  the 
hydrocarbon/  water  emulsions  were  tested.  Basic  photophysical  and  photochemical  properties 
of  C60  are  well  studied.  Triplet  excited  C60  is  quenched  by  air  oxygen  with  the  efficient 
production  of  the  singlet  excited  oxygen.  In  the  presence  of  the  electron  donor  molecules  the 
quenching  of  the  triplet  excited  C60  by  donor  with  the  formation  of  the  C60  anion  radical  is 
possible.  The  following  oxidation  of  C60  by  air  oxygen  should  produce  the  O2  radical.  The 
formation  of  H2O2  should  be  expected  due  to  the  following  redox  processes  involving 
reactions  of  singlet  oxygen  or  O2  radical. 

There  were  studied  the  water/thoulene  and  water/hexane  emulsions.  There  was  used 
solutions  of  hydrocarbon  saturated  by  C60.  The  Sun-test  lamp  was  used  for  the  excitation.  The 
concentration  of  H2O2  was  measured  by  iodometric  titration  technique.  Aniline, 
triethanolamine,  phenol,  oxalate  were  tested  as  electron  donor  quenchers.  As  control 
experiments  were  performed  the  measurements  of  H2O2  formation  in:  a)  complete  emulsion 
solution  containing  C60,  donor,  oxygen  in  dark;  b)  emulsion  solution  containing  donor,  oxygen 
without  C60  under  the  light;  c)  emulsion  solution  containing  C60,  oxygen  without  donor  under 
the  light;  d)  emulsion  solution  containing  C60,  donor  without  oxygen  under  the  light. 

The  results  can  be  summarized  as  following: 

a)  there  is  observed  photoinduced  generation  of  H2O2  in  the  complete  emulsion  solution 
containing  Ceo,  donor,  oxygen  under  the  light. 

b)  there  is  no  or  negligible  small  formation  of  H2O2  in  the  control  experiments; 

c)  there  is  observed  the  growth  of  H2O2  concentration  during  4  hours.  After  that  the  growth  is 
stopped.  Long  time  excitation  during  24  hours  leads  to  the  H2O2  degradation. 

d)  there  is  observed  the  degradation  of  C60  after  3-5  hours. 

e)  maximum  of  H2O2  concentration  depends  on  the  donor.  This  value  achieves  to  10  M. 

Qualitatively  the  properties  of  C60  as  a  photosensitizer  of  H2O2  is  close  t  the  properties 
such  most  efficient  sensitzer  as  dye  methelene  blue.  The  optimization  of  the  efficiency  the 
H2O2  formation  relative  the  absorbed  light  energy  is  possible. 

This  work  has  been  supported  by  the  Russian  Scientific  Technical  Programs  Fullerenes  and 
atomic  clusters.  Project  Foto.  96127. 
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ON  SECONDARY  RESUSPENSION  RADIONUCLIDES  INCOME  INTO 

ATMOSPHERE  AFTER 

VASILYEVA  K.I.,  VOSZHENNIKOV  0.1. ,  NIKONOV  S.A.,  FOSTER  K.  (*),  BURKOV  A.I., 

MOROZKO  E.A. 

Jffaififioi  (*), 

( First  received  16  December  1997;  accepted  for  IAS-4) 

The  parametrizations  for  a  resuspension  factor  and  a  resuspension  rate  as  functions  of  the 
time  after  an  accident,  wind  velocity  and  roughness  parameter  are  developed  based  on  existing 
experimental  and  theoretical  data.  For  taking  into  account  the  dependence  of  resuspension 
process  on  moisture  content  of  soil  and  on  anthropogenic  activity  it  is  introduced  the  empirical 
factors.  The  comparison  of  resuspension  factor  and  resuspension  rate  calculated  with  use 
parametrizations  shows  good  coincidence  with  experimental  data.  The  correlation  coefficient 
for  them  is  equal  0.9. 
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NON  DESTRUCTIVE  EXAMINATION  BY  TXRF  (TOTAL  REFLECTION  X-RAY 
FLUORESCENCE)  OF  AIR  NUCLEOPORE  FILTERS 

C1CARDI  C.,  6ALLI  A.,  MILAZZO  M. 

Jnstituto  di  Pisica  (fetter-ale  dfijtlicata  Via  CeLoria  76,  'Milano  20733 
(First  received  10  February  1998;  accepted  for  presentation  during  IAS-4) 

Some  multielement  analysis  of  airborne  particulate  on  nucleopore  filters  have  been 
performed  using  the  method  of  TXRF  which  allows  non  destructive  examination  as  well  as 
PIXE  analysis,  but  is  obtained  in  much  more  simple  and  economic  way. 

Quantitative  analysis  is  based  on  comparison  with  Fly  Ash  Standard  BCR  CRM  038  and  we 
found  agreement  with  PIXE  results. 

Possible  influence  of  aerosol  particle  diameter  in  quantitative  analysis  is  been  investigated  at 
present. 
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INSTRUMENTS  INCORPORATE 

800-335-5577  (USA/Canada) 
413-586-2744  (Int)  Fax  413-585-05 
www . api-aeronews . com 


Advanced  Aerodynamic  Technology  in  the  basic  principle  of  the  API 
Aerosizer",  developed  by  Dr.  Barton  Dahneke,  a  gas  containing  the 
entrained  particles  is  allowed  to  expand  through  a  nozzle  into  a  partial 
vacuum,  contained  within  a  barrel  shock  envelope,  at  supersonic 
velocities.  From  the  measurement  of  the  velocity  and  the  known 
material  density,  the  Aerosizer'”  system  determines  u  particle’s  size  -  one 
by  one  -  with  unparalleled  speed  up  to  I  00,000  particles  per  second  with 
a  better  than  1%  accuracy. 

Eliminates  the  Heed  to  Control  Vacuum  Pressure 
Only  the  API  Aerosizer  operates  in  a  "choked  flow"  condition  which 
means  there  is  a  constant  air  flow  surrounding  each  particle.  With  the 
air  velocity  maintained  at  approximately  6  1pm,  the  need  to  monitor  the 
system  by  u  technician  during  analysis  is  eliminated. 

UK:  API  (Europe)  Ltd.  (44)  01684-291966  Fax  (44)  01684-293567 
Japan:  CSC  (81)  03-5820-1501  Fax  (81  )  03-5820-1515 
Italy:  Qi  (39)  06-5236-1829  Fax  (39)  06-5236-1428 
Korea:  Jooyang/Scinco  (82)  02-575-7303  Fax  (82)  02-575-7306 
Taiwan:  Trekintal  (886)  02-3250206  Fax  (886)  02-7051964 
Aust.  /N.Z.:  P&SS  (61)  043-23-7822  Fax  (61)  043-23-7629 
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The  tried  and  proven  laser  diffraction  instrument  HELOS  for  dry  and  wet  particle  size 
analyses  is  the  first  system  for  which  the  Fraunhofer  method  becomes  applicable  to  the  entire 
measuring  range  from  0.1  to  2000  pm  and  beyond.  The  high  resolution  in  combination  with 
rapid  data  acquisition  and  parameter-free  evaluation  of  the  diffraction  pattern,  yields  superior 
results.  Up  to  six  measuring  ranges  provide  optimal  solutions.  The  modular  design  ensures  the 
possibility  of  adapting  to  meet  expanding  requirements.  The  following  system  versions  are 
available  as  standard  equipment. 


In  combination  with  product-specific  dispersing  systems,  HELOS  provides  universal 
instrumentation  for  the  analysis  of  particle  size  distributions.  RODOS  permits  the  application 
of  laser  diffraction  to  dry  particles  from  less  than  0.5  p.m.  SUCELL,  GRADIS  and  CUVETTE 
offer  dispersing  instruments  for  nearly  all  applications  encountered  in  practice.  Special 
applications  are  developed  as  appropriate  for  product-specific  dispersion  problems.  The 
demands  on  quality  control  during  the  manufacture  of  dispersed  products,  such  as  dry 
powders,  suspensions,  emulsions,  aerosols  and  sprays,  are  thus  satisfied.  The  instruments  are 
predestined  for  flexible  application  in  the  laboratory  in  production  and  in  research  and 
development  (off-line).  The  automated  versions  (auto-line)  increase  the  efficiency  of  quality 
assurance  in  close  association  with  production  and  in  the  linkage  of  samplers  with  processes 
results  in  real  time  operation  (on-line)  during  production  control. 


The  increasingly  widespread  use  of  rapid,  highly  accurate  and  reliable  laser  diffraction  has 
resulted  in  more  frequent  comparison  with  the  classical  methods  of  particle  size  analysis.  Our 
analytical  software  builds  bridges  and  offers  new  possibilities.  QX  is  an  universal  programme 
system  which  includes  all  basic  operations  specific  to  particle  technology.  The  use  of  REMO 
and  PARA  allows  a  conversion  to  other  standardised  methods  of  particle  size  analysis  and 
standards  (DIN,  ASTM,  BCR,  FEPA, ...). 

System-Partikel-Technik 
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THE  RESULTS  OF  EXPERIMENTAL  RESEARCH  OF  THE  FOREST  FIRES 
INFLUENCE  ON  THE  RADIOACTIVE  CONTAMINATION  OF  ENVIRONMENT 
AND  THE  ASSESSMENT  OF  DOSES  TO  FIRE  FIGHTERS 

KADY6RIB  a.m.\  kashparqV V.a.*,  lundin  s.m.*,  prister  b.s.*, 
PROTSAK  Y.P.\  LEVCHUK  S.E.*.  YOSCHENKO  V.I.*, 

6AR6ER  E.K.**,  KASHPUR  V.A.**,  TALERKO  N.N.** 

*  Ukrainian  Institute  of  Agricultural  Jiadiologif,  Uietr,  Ukraine 
**  Institute  of  Jladioecologif  of  UAAS,  Uietr,  Ukraine 
(First  received  31  March  1998;  accepted  for  presentation  during  IAS-4) 

The  experimental  researches  of  the  resuspension  and  the  transfer  of  radioactive  substances 
during  the  dry  grass  and  forest  fires  were  carried  out  in  Polessje  district  of  Kiev  region  at  the 
experimental  sites  50x150  m  and  100x200  m  respectively.  The  concentration  of  radionuclides  in 
the  elements  of  meadow  and  forest  biocaenosis  as  well  as  the  total  contents  of  radionuclides 
were  measured  for  both  sites.  The  density  of  contamination  with  Cs-137  of  the  meadow 
biocaenosis  was  4.8  MBq/m2  with  the  part  of  radioactivity  localised  in  plants  0.01%.  The 
density  of  contamination  with  Cs-137  of  forest  biocaenosis  was  0.9MBq/m2  with  the  part  of 
radioactivity  localised  at  the  ground  surface  about  96%.  The  values  of  airborne  concentration, 
dispersal  composition  and  deposition  intensity  of  radioactive  aerosol  (RA)  at  the  different 
distances  had  been  obtained  at  the  different  phases  of  fire.  The  main  meteorological  parameters 
had  been  measured. 

The  experiments  in  laboratory  were  carried  out  in  order  to  assess  the  parameters  of  wind 
resuspension.  The  dependence  of  resuspension  intensity  on  the  wind  velocity  was  investigated 
using  the  aerodynamic  pipe.  The  ash  of  samples  collected  in  30-km  zone  and  burned  at  the 
temperature  600  C  was  used  to  model  the  fire  products.  The  dispersal  composition  of  RA  and 
the  release  of  radionuclides  during  the.  burning  of  the  samples  of  forest  biocaenosis  in  a 
chamber  were  measured.  It  was  shown  that  after  the  burning  of  pine-needles  (the  most 
important  flammable  material  in  pine  forest)  the  main  part  of  Cs-137  activity  in  aerosol  is 
associated  with  the  particles  of  aerodynamic  diameter  less  than  1 .8  mm  which  are  much  less 
than  the  ash  particles  (>5  mm).  Visual  analysis  of  impactor  cascades  shown  that  this  activity  is 
associated  with  the  tar  particles  evaporated  as  a  result  of  pineneedles  burning. 

Such  parameters  of  RA  transfer  in  atmosphere  as  the  resuspension  coefficient, 
resuspension  and  deposition  velocity  at  the  different  distances  (15-270  m)  from  the  source  had 
been  calculated  using  the  data  obtained  in  experiments  on  dry  grass  and  pine  forest  fires. 

Using  the  obtained  data  a  mathematical  model  of  RA  transfer  in  atmosphere  was  verified. 
The  calculations  for  the  different  scenario  of  fire  were  performed.  It  was  shown  that  the  wind 
transfer  of  radionuclides  is  not  significant  even  for  the  hardest  scenario  of  fire  -  it  produces  the 
contribution  to  the  density  of  contamination  of  surrounding  areas  about  10-6  of  its  background 
values. 

The  spatial  distribution  of  average  RA  concentration  during  the  fire  shown  that  the  RA 
transfer  in  atmosphere  was  caused  both  by  the  convective  and  the  unconvective  transfers.  The 
superposition  of  these  transfers  results  the  formation  of  an  ununiform  aerosol  concentration 
field  with  a  sharp  minimum  of  concentration  at  the  distance  about  100  m  from  the  source  and 
with  two  maximums  of  concentration  -  in  close  vicinity  of  the  source  and  at  the  distance  several 
kilometres. 


Copyright  1998  (c)  by  Aerosol  Technology  Ltd  Telephone/Fax:  +7(095)1474361 


PageNo  118 


AEROSOLS  1998  volume  4a  No.ll 

Both  the  dynamics  of  RA  concentration  and  the  dispersal  composition  depend  on  the 
distance  from  the  source  and  the  phase  of  fire.  For  instance,  at  the  distances  10-300  m  and  the 
wind  velocity  1-2  m/s  the  concentration  of  Cs-137  at  the  phase  of  active  fire  is  two  orders  of 
magnitude  higher  than  its  background  value,  one  order  of  magnitude  higher  at  the  smoulder 
phase  and  several  times  higher  at  the  post-fire  phase. 

Human  respiratory  tract  dosimetric  model  recommended  by  ICRP  (Publication  66)  was 
used  for  the  assessments  of  doses  caused  by  the  inhalation  intake  of  RA  by  fire-fighters.  Using 
the  data  on  RA  dispersal  composition  it  was  shown  that  its  variability  during  the  fire  does  not 
cause  the  significant  changes  of  137Cs  dose  coefficient.  Its  median  value  calculated  for  the  1- 
year  effective  equivalent  dose  (EED)  caused  by  acute  intake  is  1.53*108  Sv/(Bq*hour/m3).  Due 
the  estimated  high  solubility  of  RA  the  1-year  EED  from  acute  intake  reaches  up  to  90%  of  50- 
years  EED.  For  the  wide  range  of  scenario  of  the  forest  fires  outside  the  30-km  zone  the 
estimated  contribution  of  inhalation  dose  into  total  dose  does  not  exceed  several  percents.  The 
presence  of  radionuclides  of  transuranium  elements  in  the  forest  fire  radioactive  release  (which 
is  possible  for  the  fires  inside  the  exclusion  zone)  can  result  an  increasing  of  the  inhalation  dose 
up  to  the  values  higher  than  an  external  irradiation  dose. 
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PHOTOSTIMULATED  CONVERSIONS  OF  METHANE  ADMIXTURES 
IN  THE  AIR  MEDIUM 
MUSTAFAEV 1.  \  MAMMADOVA  1.  ** 

* ecological  Society  of  "RlllQAR '  129/ 128  g.Qar-ctyetr  cure.  370119  Baku.  Azerbaijan 
**  Sector-  of  Radiation  Researches,  Azerbaijan.  Acadenty  of  Sciences  , 

3/~a  H.  Jcurid  cure  3701 93  Baku,  Azerbaijan 
( First  received  13  February  1998;  accepted  for  presentation  during  IAS-4) 

Methane  emissions  into  the  atmosphere  as  a  results  of  natural  and  industrial  processes 
constitute  about  50  min  tonnes  in  a  year.  Owing  to  high  diffusion  abilities  methane  easily 
spreads  to  the  middle  and  upper  layers  of  the  atmosphere  and  takes  part  in  photostimulated 
physico-chemical  reactions.  Under  certain  conditions  the  participation  of  methane  in  this 
processes  may  considerably  influence  on  the  rate  and  direction  of  chemical  reactions,  and  at 
the  end  make  contribution  to  decomposition  of  ozone  layer,  "greenhause  effect",  formation 
photochemical  smog  and  etc. 

The  results  of  investigation  of  kinetics  and  mechanism  of  vacuum-ultraviolete 
photostimulated  conversions  of  methane  in  the  air  medium  are  conducted  in  this  paper. 
Obtaining  of  informations  on  kinetics  in  this  reactions  allows  to  predict  the  influence  of 
methane  admixture  on  chemical  processes  in  the  atmosphere. 

Experiments  were  carried  out  at  ranges  of  changes  concentration  of  methane  in  the  air  0.01 
-99,5  %  ,  total  pressure  of  gasephase  mixture  are  0,04  -  100  kPa  and  irradiation  time  10  -  300 
minutes.  As  a  sources  of  VUV  -radiation  the  Kr  and  Xe  rezonanse  lamps  were  used.The  wave 
lenght  of  VUV-  radiation  were  123  nm  and  147  nm  and  the  radiation  flow  was  4-4,5  10^ 
quant/s.  As  a  index  of  processes  are  determined  rate  and  quantum  yields  of  formation  H2,  CO, 
C2H4,  C2H6,  O3,  also  decomposition  of  methane  admixture.  It  is  established,  that  at  the 
dependence  on  wavelength  and  methane  concentration  in  the  air  medium,  methane  is 
decomposed  to  direct  and  indirect  processes: 

C4H  +  radiation  _  CH2  +  H2(orCH3  +  H)  (1) 

C4H  +  O  (D)  _____  CH2O  +  H2  (or  CH3O  +H)  (2) 

Such  as  under  radiation  with  wave  length  123  nm  and  [CH4]  more  than  0,1  %  reaction  (1) 
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dominate  from  (2),  being  at  the  147  nm  and  [CH4]  less  than  99,5  %  atoms  O(D),  formed  at  the 
photochemical  decay  oxygen  are  of  vitial  importance  in  photochemical  methane  decomposition 
processes.  It  has  been  shown,  that  at  the  methane  concentrations  [CHU]  more  than  0.05  %  in  the 
air  medium  occurs  sharply  decrease  of  photolitical  ozone  concentration  at  the  expense  of 
decrease  of  its  g*eneration  rate  at  the  presences  of  methane  in  processes  of  radiation  absorption 
and  in  the  reaction  with  precursors  of  ozone.  At  the  changes  of  methane  concentration  in  the 
irradiation  mixture  0.1-51  %  the  quantum  yields  of  ozone  are  changed  at  limits  0,35-  10-4 
molec/quant  at  the  123  nm  wave  length  radiation  and  0,4- 103  molec/quant  at  the  147  nm. 

As  results  of  analysis  are  obtained  ratio  of  constants  rates  of  reactions: 

O(P)  +  CH4  _  CH3  +  OH  (a) 

O(P)  +  O2  _  O3  +  M  (b) 

Finding  that  Ka/Kb  =  942.8  .These  results  satisfactorly  correspond  with  changes  literature 
datas. 

Given  kinetical  scheme  of  happened  reactions  of  methane  mixture  with  air  under  VUV- 
radiation.The  kinetical  schemes  include  161  reactions  of  41  particles.  At  the  basis  this  kinetical 
scheme  are  calculated  kinetics  for  formation  stable  products  (H2,  CO,  O3,  C2H4,  C2H6,  NOx, 
aldehydes,  alcohols,  organic  acids  and  etc)  and  the  activity  intermediate  particles  (O,  H,  CH3, 
CH2,  OH,  X*  and  etc).  The  calculation  dependence  of  yields  these  products  at  the  wide  changes 
ratio  components  and  irradiation  time  are  obtained.Comparisons  of  calculation  and 
experimental  results  on  formation  O3,  CO,  H2  were  carried  out. The  satisfactorly  (to  20  %) 
agreement  among  these  results  is  observed. 

The  discussion  of  experimental  and  calculation  results  are  adduced. 
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MODEL  OF  OPTICAL  WEATHER  IN  THE  SURFACE  ATMOSPHERIC  LAYER 
AND  ITS  AEROSOL  SECTION 

PHILIPPOV  V.U,  MAKAROV  A.S.,  IVANOV  V.P. 

JJBie  federal  Research  &.  Production  Centre  J/Ihe  State  Institute  of  dftfilied  Ofttics  Kazan,  Jffll 

i 2007 5  JiU 

(First  received  03  March  1998;  accepted  for  presentation  during  IAS-4) 

Keywords:  Atmospheric  attenuation,  optical  weather,  optoelectronic  systems 

The  paper  concerns  one  of  the  important  aspects  of  usage  and  development  of  IR 
optoelectronic  systems  for  remote  geophysical  measurements,  namely  the  problems  of  optical 
atmospheric  radiation  attenuation  modelling  with  allowance  for  considerable  daily, 
seasonal  and  regional  features  of  its  aerosol  component.  The  material  originality  is 
stipulated  by  a  provided  opportunity  to  present  quantitatively  spectral  values  of  radiation 
attenuation  components  under  any  weather  conditions  in  the  most  variable  part  of  the 
atmosphere,  i.e.,  in  the  lower  troposphere  at  a  height  up  to  5  km.  The  authors  have  determined 
an  interrelation  (to  be  predicted  and  expressed  in  terms  of  mathematical  relations) 
between  meteorological  situation  parameters,  i.e.,  weather  conditions  in  the  agreed-upon 
sense,  and  optical  atmospheric  properties.  It  enabled  to  use  the  term  "optical  weather"  in  the 
paper  title. 

The  model  structure  consists  of  sections  determining  the  environmental  properties  under 
the  conditions  of  clear  cloudless  atmosphere,  in  different  aerosol  states  (haze,  fog,  dust, 
smoke)  and  in  falling  the  hydrometeors  (rain,  snow,  drizzle). 

Some  results  are  compared  with  measurements  known  from  European  OPAQUE 
Programme  publications. 
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SYSTHESIS  OF  HIGHLY  DISPERSED  PRECURSORS  FOR  C60 
PHOTOPOLYMERIZATION 
LAVROV  ARKHANGEL'SKII  I.Y.,  SKQKAN  E.V. 
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(First  received  02  March  1998;  accepted  for  presentation  during  IAS-4) 

Since  the  polymerization  of  fullerene  molecules  was  observed,  this  phenomenon  was 
intensively  studied.  The  most  efficient  and  studied  types  of  polymerization  are  photochemical 
and  pressure-induced.  However,  only  the  quenching  technique,  applying  high-temperature  and 
high-  pressure  treatment  allow  to  obtain  bulk  quantities  of  polymerized  fullerenes. 

As  the  polymerization  mechanisms  are  not  enough  studied,  it  was  proposed  that  the 
products  of  photopolymerization  and  pressure-induced  polymerization  are  the  same.  But 
according  to  Woodword-  Hoffmann  theory  of  2+2  cycloaddition  reactions  photochemical 
process,  representing  photoexcitation  and  pressure-induced  process  at  elevated  temperature, 
representing  thermal  excitation  have  different  mechanisms  and  should  result  in  different 
products. 

In  the  current  paper  some  techniques  for  photochemical  polymerization  of  small  C60 
particles  are  described.  These  techniques  make  possible  to  produce  macroscopic  amounts  of 
polyfullerene  C60  by  UV-irradiating  of  water  suspensions,  soles  and  powders.  Therefore 
methods  for  solid  state  analysis,  i.e.  XRD,  NMR  and  DSC  can  be  used  to  characterize 
samples.  Precursor  samples  were  prepared  using  several  methods:  grinding  in  a  ball  mill, 
lyophylisational  drying  of  frozen  solution,  precipitation  from  saturated  solutions  and  joint 
condensation  of  C6o  and  liquid  media  vapor.  Every  type  of  dispersed  precursor  consist  of  small 
particles,  less  then  0.5  -7  in  diameter  and  are  actually  free  of  oxygen,  which  photochemically 
react  with  C60  molecules.  Fullerite,  used  for  preparation  of  precursors,  was  carefully  purified 
of  solvent  admixture.  Polymerized  samples  appear  to  be  insoluble  in  toluene  and  after  heating 
revert  to  pristine  C60.  Preliminary  experiments  were  performed  to  study  how  oxygen  affect 
polymerization  process. 

Samples  of  polyfullerene  C60  were  studied  by  means  of  IR,  Raman  and  UV  -  spectroscopy, 
X-  rays  diffraction,  13C  NMR,  differential  scanning  calorimetry,  HPLC,  tunneling  electron 
microscopy  and  mass-spectrometry.  New  spectral  features  consistent  with  the  change  in 
bonding  due  to  polymerization  are  reported.  Thermal  behavior  of  polymerized  samples  was 
studied  and  enthalpies  of  depolimerization  were  determined. 
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MECHANICAL  PHENOMENA  AT  SHOCK  AND  DESTRUCTION  OF  METAALLIC 
NANOPARTICLES  STUDIED  BY  MOLECULAR  DYNAMICS  SIMULATION 
POKROPI  VflY  V.V.*,  SKOROKHOD  V.Y.\  PQKRQPIVnY  A .V**,  KRASNIKOV  Y.G.** 

*  Institute  for  RrobLetns  of  Materials  Science,  252112  Ukraine,  Kiev,  Krzhizhanovsky  str.3 
*  'Moscow  Institute  of  Physics  and  TJledtnology,  111700  Russia,  2)olgofirudny,  Jnstitutsky  str.3 
( First  received  23  February  1998;  accepted  for  presentation  during  IAS-4) 


The  processes  of  iron  nanoparticles  shock  are  computer  simulated  at  the  atomic  level  by 
molecular  dynamics  technique.  The  correlation  between  the  structure  transformation  and 
variations  of  energy  and  force  of  adhesion,  adhesive  bond  number,  viscosity  of  contact  is 
analysed.  The  adhesive-vibratory  effect  is  observed.  Acoustic  and  optical  phonon  spectra  for 
vibrations  of  mass  centres  and  single  atoms  are  calculated. 

Velocity  dependent  change  of  atomic  mechanisms  of  shock  interactions  is  discussed.  During 
a  shock  with  small  velocity  the  joint  action  both  the  adhesive  forces  and  impact  pressure  leads 
to  joint  dynamically  steady  vibratory  and  translation  movement.  At  higher  velocity,  when  the 
atomic  processes  of  relaxation  and  shock  occur  simultaneously,  vibrations  are  shown  to 
transform  into  inelastic  flow,  amorphization  and  fracture  of  nanoparticles.  At  a  near-sound 
velocity  the  particles  are  shown  to  smash  into  splinters. 

The  concept  of  new  devices  is  proposed  based  on  the  resonance  principle  of  powders 
compacting  and  coating  activation  by  means  of  ultrasound  treatment  synchronized  with  shock 
influence. 

The  problems  of  interatomic  potentials  design  and  development  of  this  technique  for  nitride 
and  boride  (TiN-TiB2)  nanoparticles  are  discussed. 

13X1 

VRK  541.18 

MICROBIAL  BIOMASS  AS  FACTOR  OF  STABILITY  OF  EARTH 
ATMOSPHERE  COMPOSITION 

POLYANSKAYA  L. 


Moscow  State  University,  3)efi  artantent  of  Soil  Science,  JRel+fax  +7 (095)9390989 
Vorobyevy  Qory,  119299,  Moscow,  Russia;  £-Htail:  ftol@soil.ntsu.ru 
(First  received  06  March  1998;  accepted  for  presentation  during  IAS-4) 

Soil  and  atmosphere  gas  change  plays  a  part  in  the  determining  atmosphere  composition 
along  with  volcanic  activity,  photosynthesis  and  human  impact.  Conservation  of  reduced 
carbon  in  soil  carries  contribution  in  oxygen  component  stability  of  atmosphere.  Activity  of  soil 
microorganisms  has  influence  on  contents  combinations  N,  P,  S  in  atmosphere.  Living  and  dead 
microorganisms  get  constantly  in  atmosphere  as  result  of  wind  erosion  from  the  upper  layer  of 
soil.  The  number  of  microorganisms  is  the  important  factor  of  microbiological  activity  of  soil. 

Model  and  field  studies  of  microbial  communities  allowed  to  describe  seasonal  dynamic 
of  number  and  biomass  of  soil  microorganisms  as  a  whole  and  different  systematic  groups  and 
populations.  The  vertical  distribution  of  microorganisms  along  the  whole  profile  in  the  main 
soil  types  is  studied  for  the  first  time.  It  is  shown  by  the  method  of  epiluminiscent  microscopy 
that  the  soil  microorganisms  are  widely  distributed  over  the  soil  profile.  The  observed  results 
are  contradictory  to  the  previous  concept  about  sharp  decrease  of  microbial  number  at  the 
depth  of  the  profiles.  The  maximum  microbe  number  and  biodiversity  in  all  soil  types  are 
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proper  to  forest  litters.  The  total  amount  of  microbial  biomass  by  luminescent  microscopy 
studing  are  considerably  above  in  soil  horizons  and  measured  by  tens  of  tons  per  ha. 

The  method  for  account  of  the  microbial  biomass  in  soils  was  devised.  According  to  this 
method  was  conducted  the  assessment  of  microbial  boimass  in  the  profile  of  the  main  soil  types. 
The  biomass  of  soil  microorganisms  was  found  to  be  very  sizable.  Microbial  biomass  composes 
from  some  units  (grey  forest  soil)  to  several  tens  of  tons  per  ha  (soddy  podsolic  soil,  chernozem, 
chestnut  soil). 

The  biomass  of  mycelium  and  spores  of  fungi  predominates  in  the  investigated  soils  and 
reaches  of  88-99  per  cent  of  total  microbial  biomass.  The  proportion  of  procaryotic 
microorganisms  ranges  from  1  to  12  per  cent  depending  on  the  soil  type.  The  predominance 
of  fungi  biomass  over  the  bacterial  biomass  leads  to  conclusion  that  the  fungi  play  a  main  role 
in  destruction  of  plant  debris.  The  scarce  of  binding  nitrogen  commonly  occuring  in  soils 
becomes  clear  in  spite  of  sufficient  quantity  of  nitrogen-fixing  bacteria.  The  fungi  perform  the 
destruction  of  main  part  of  plant  debris,  but  they  cannot  fix  nitrogen. 

The  soils  are  distinguished  by  number  of  microbial  biomass  and  the  character  of  its 
distribution  along  the  soil  profile  and  in  time.  The  seasonal  and  interyears  dynamic  of  number 
of  procaryotic  and  eucaryotic  microorganisms  in  soils  was  demonstrated.  The  moisture  of  soil  is 
one  of  the  main  factor  which  is  responsable  for  these  changes.  The  proportion  of  microbial 
biomass  carbon  is  very  significant  in  reserves  of  organic  matter  carbon  in  soil  as  a  whole.  The 
most  part  of  fungi  biomass  in  all  soil  horizons  is  viable.  Is  was  revealed  that  the  viable  cells  of 
fungi  are  more  in  forest  litters. 

Every  soil  is  characterized  by  a  specific  indices  of  microbial  number  and  quality.  The 
reserves  of  organic  matter  connects  with  favourable  conditions  for  microbial  activity  and  are 
not  determined  by  deficiency  of  microorganisms  in  soil.  The  indices  of  microbial  biomass  and 
diversity  may  be  used  as  a  criteria  for  evaluation  of  ecosystem  capability  to  support  the 
resistance.  The  large  values  of  these  indices  are  indicative  of  the  stability  of  the  soil- 
microorganism  s-phithocenosis  system  and  is  one  of  the  factors  of  stability  of  earth  atmosphere. 
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MODELLING  OF  GAS  PHASE  REACTIONS  IN  POLLUTED  AIR, 
INITIATED  BY  IONIZING  IRRADIATION 
GURBANOV.M.A. 

Sector  of  Radiation  Research  of  Sciences  ,  dzerbaijaH  .  Baku 
(First  received  27  February  1 998;  accepted  for  presentation  during  IAS-4 ) 

The  comparative  simulation  and  experimental  kinetic  stydy  of  products  forming  was 
carried  out  under  the  impact  of  ionizing  irradiation  on  air  (System  1)  and  air  containing 
admixtires  SO2  ,  H2  ,  CO2  ,  NOx  ,  CH4 ,  C2H2  (System  2).  The  kinetic  scheme  including  124 
elementary  reactions  was  taken  into  consideration. 

-  It's  established  that  in  the  kinetic  curves  of  azone  and  nitrogen  oxide  maximums  are 
observed  ,  their  yields  make  up  - 1  mol.MOO  ev.  In  presence  of  humidity  (-2%)  the  formation  of 
nitrogen  acid  takes  plase  with  yield  of  0,5  mol.MOO  ev  (System  1). 

-  The  comparison  of  kinetic  ozone  formation  curves  indicate  maximum  gliding  of  O3 
conrentrations  in  presence  of  admixed  molecules  and  decrease  of  radiation  yield  of  O3 
formation  in  this  case  (System  2). 

-  Nitrogen  and  sulpur  acid  yields  are  defined  by  presence  and  content  of  humidity  ,  as  well  as 
oyher  admixed  molecules  in  irradiated  mixtures. 

The  presented  scheme  includes  variety  of  reactions  ability  of  nitroge  atoms  N  ,  N  (D)  and 
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N  (P)  in  relation  to  the  molecules  of  components  and  molecular  interactions  of  end  products  - 
NOx  ,  O3 ,  SO2  ,  as  well  as  clusterization  of  ions  N2  +  ,  H2O  +  ,02  +  and  others. 

The  role  of  irradiated  gas  phase  reaction  on  the  formation  of  aerosols  in  atmosphere  is 
discussed. 
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THE  METHODICAL  APPROACHES  TO  BIOLOGICAL  INDICATIONS  OF  AIR 
WASTES  OF  THE  ENTERPRISES  OF  A  MICROBIOLOGICAL  INDUSTRY 

OMELJANETS  T.6.,  ARTUCH  V.P.,  6ANEVA  S.L. 

Ukrainian  Scientific  centre  of  hygiene,  50,  Tofuuhenkc  stn.,  tiiev-  9  Y,  Ukraine,  255660 
( First  received  20  January  1998;  accepted  for  presentation  during  IAS-4) 

The  enterprises  of  a  microbiological  industry  are  a  source  of  biological  pollution  of  air. 
The  biological  factors  of  pollution,  which  offer  danger  to  health  of  the  person,  are:  viable 
microorganisms-producents,  dead  microorganisms,  substance  of  a  protein  nature,  which  include 
enzymes,  protein  fragments  of  microbial  structures.  The  whole  this  complex  of  biological 
wastes  have  the  potential  danger  for  the  health  of  the  workers  of  the  microbiological  industry 
and  for  the  population,  living  in  a  zone  of  an  location  of  the  enterprises. 

The  products  of  microbial  synthesis  can  cause  the  diseases  of  the  skin,  respiratory  tract, 
allergic  diseases  etc.  [Omelyanets  T.G.,  1994;  Omeljanets  T.G.,  1997;  Nemurya  V.I.,  Nikitina 

Yu.N.,  Spazhakina  G.N.,  1986;  Bruevich  T.S.,  Zaharov  G.A. 1978]  ^ 

Qualitative  variety  biological  pollution  of  air  at  the  enterprises  of  a  microbiological 
industry  and  in  adjoin  territories  defines  originality  of  the  approaches  to  the  control  of 
biological  pollution.  The  widest  application  was  receive  the  methods  of  determination  of 
microorganisms-producents.  Is  developed  a  number  of  samplers  with  subsequent  sowing  of  the 
samples  of  air  on  a  suitable  agar  culture  medium  and  incubation.  At  an  estimation  of  microbial 
pollution  of  air  in  a  working  zone  of  the  enterprises  we  used  samplers  -  Krotov,  multicascade 
impactor  sampler  “PAB  -1”,  MD8  (firm  “Sartorius”). 

The  most  convenient  and  informative  at  these  researches  is  air-  sampler  MD8  with  use  of 
gelatin  filters  of  Sartorius  AG.  The  application  of  gelatin  membrane  filters  of  a  large  diameter 
(80mm)  enables  realizations  of  isokinetic  pick  out  the  samples  and  possibility  to  work  at  large 
speeds  throughput  of  air,  not  breaking  of  laminar  flow.  Due  to  this  the  periods  of  a  sampling 
are  reduced,  that  promotes  preservation  of  viability  of  microorganisms  and  germination  them 
when  adhere  the  filters  to  the  agar  surface  with  nutritious  media.  An  adjustable  air  flow  ricte 
allows  to  determine  quantity  of  microorganisms  in  various  rooms  at  both  large  and  minimum 
pollution. 

However,  mentioned  methods  allow  to  determine  only  live  microorganisms,  for 
identification  them  a  lot  of  time  is  required.  During  period,  which  necessary  for  determination 
of  microbial  pollution,  the  situation  in  a  factory  can  by  a  radical  image  change,  especially  at 
supernumerary  (emergency)  situation.  Therefore,  not  underestimating  importance  of  such 
estimation,  to  the  present  time  well  fulfilled,  it  is  necessary  to  note  necessity  of  application 
express  and  complete  (with  due  regard  for  all  biological  factors)  characteristic  of  a  condition  of 
pollution  in  any  necessary  interval  of  time. 

To  the  protein  substances  are  believed  just  as  pure  protein,  and  the  substances,  in  structure 
of  which,  in  this  or  that  form,  enter  protein.  Despite  an  improbable  variety,  inherent  in  this 
class  of  combination,  determination  of  they  usual  in  most  of  cases  is  based  on  peculiarities  of 
structure,  which  is  typical  for  proteins  in  general.  At  existing  practice  a  method 
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is  applied,  in  a  basis  of  which  is  combined  biuretic  colour  reaction  and  Folin’s  reaction  on 
aromatic  aminoacids.  By  other  words,  is  determined  not  individual  protein  combination,  but 
total  protein.  Thus,  basic  problem  -  determination  of  specific  protein  connection  which  can  be 
the  reason  of  a  various  sort  of  diseases  is  not  carried  out.  Taking  into  account  the  fact,  that 
great  bulk  of  biological  wastes  can  be  tolerant  in  relation  to  organism  of  the  person,  the 
traditional  method  of  determination  of  the  total  protein  cannot  be  used  at  the  hygienic  control. 
Especially  it  concerns  to  the  enterprises,  where  a  plenty  of  various  products  of  microbial 
synthesis  is  made,  which  include  enzymes,  antibiotics,  vitamins,  aminoacids  etc. 

The  absence  of  methods  of  determination  in  air  of  specific  protein  combination  promoted 
that  the  hygienic  rules  for  many  potentially  dangerous  wastes  of  a  protein  nature  were 
established  on  total  protein. 

It  is  natural,  the  urgent  need  for  methods  differentiatial  of  determination  of  the  protein 
combinations  for  the  purposes  of  hygienic  reglamentation  and  control  will  inevitably  change  an 
existing  situation,  as  it  becomes  a  brake  in  development  of  certain  directions  of  biotechnology. 
The  decision  of  these  problems  can  be  supplied  by  methods  of  the  immunochemical  analysis 
(IFA)  [Braun  T.,  Klein  A.,  Zsindely  S.,1992;  Zherdev  A. V.,  Dzantiev  B.B.,1996].  To  the  present 
of  time  bases  of  the  immunoenzyme  analysis  are  developed.  The  brief  list  of  advantages  of  use 
of  a  method  of  the  immunoenzyme  analysis  for  determination  of  the  protein  contain  substances 
in  air  includes  unique  specificity  in  a  combination  to  high  sensitivity,  high  stability  of  reagents, 
simplicity  of  methods  of  registration,  variety  of  objects  of  research  -  from  the  lowmolecular 
combination  up  to  bacteria  and  viruses.  Extraordinary  the  wide  sections  of  problems, 
connected  to  variety  of  conditions  of  application  IFA,  causes  development  of  an  extremely 
plenty  of  variants  of  this  method  [PP.Tijssen,  1985  Yu  Hao,1996;  Burkin  M.A.,  Sviridov  V.V., 
Yakovleva  I. V.,  1996].  It  enables  to  develop  methods,  which  can  be  used  as  for  the  simple 
answer  to  a  question  “yes”  or  “not”  there  is  no  whether  exceeds  required  substance  a  level  of 
extreme  allowable  concentration  (EAK)(dot-varsion  of  ELISE),  and  for  the  exact 
determination  its  quantity  with  high  sensitivity  and  accuracy. 

Large  experience  in  creation  reagents  for  IFA  is  at  the  moment  saved,  criteria  which  they 
should  satisfy  to  reach  necessary  sensitivity  are  known,  basic  laws  of  reaction  antigen-antibody 
in  a  solution  and  in  a  firm  phase  are  investigated,  that  allows  to  purpuse-full  optimize 
conditions  of  realization  of  the  analysis  [R.A.Mariuzza,  V.  Phillips,  RJ.  Poljak,  1987]. 

The  high  sensitivity  IFA  is  reached  also  due  to  use  of  various  physical  methods  of 
registration  of  enzyme  activity:  photometric,  fluorometric,  and  also  bio-  and  luminescent 
methods. 

The  reaction  of  interaction  antigen-antibody  can  be  considered  as  a  particular  case  of 
linkage  of  lygands  with  macromolecular  receptors.  In  a  basis  of  interaction  common  principles 
any  of  biomolecular  reaction  lay.  A  product  of  biomolecular  reaction,  in  this  case,  is  a  complex 
antigen-antibody.  The  immunity  reaction  is  described  the  same  kinetic  and  thermodynamic 
parameters,  as  any  process  of  the  formation  of  combination  [H.M.Geysem,  J.A.Tainer, 
S.J.Rodda,  TJ.Mason,  H. A. Alexander,  E.D.  Getzoff,  R.A.  Lesner,1987]. 

We  offer  to  consideration  a  particular  case  of  application  of  technology  IFA  for 
development  of  a  method  of  determination  the  wastes  of  a  protein  nature  at  the  production  of 
the  fodder  additive,  enriched  by  lisin.  As  producent  at  the  production  of  the  fodder  additive 
bacteria  Brevibacterium  were  used.  To  peculiarities  of  industrial  conditions  at  microbial 
synthesis,  as  well  as  in  this  case,  it  is  necessary  to  relate  the  circumstance,  that  at  the  enterprise 
in  parallel  come  true  of  a  several  technological  processes,  and  many  of  them  are  also  sources  of 
protein  pollution  of  a  working  zone.  Hence,  the  application  of  traditional  methods  of 
determination  of  total  protein  in  these  conditions  is  not  expedient.  By  the  basic  requirement  to 
a  method  of  determination  fodder  protein  in  air  in  conditions  of  enterprise  is  strong  specificity 
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and  selectivity  on  a  background  rather  expressed  pollution  by  diverse  protein  combinations. 
Practically  unique,  known  for  a  today's  day,  the  method  of  specific  determination  of  individual 
protein  combinations  or  of  a  complex  of  protein  combinations,  caused  by  use  certain 
producents  and  conditions  of  it’s  inoculation  and  processing  can  be  only  a  method,  which  based 
on  use  of  the  immunoenzyme  analysis. 

For  reception  of  specific  serum  the  immunization  of  rabbits  was  made,  basically,  by 
standard  methods  [G.S.  Bailey,  1984].  As  immunogen  was  used  an  extract  of  a  final  product  - 
powder-like  substation,  which  is  hydrolisat  of  producents.  The  fodder  additive,  dressing  by 
lysin,  contained  up  to  12  %  protein.  An  initial  solution  of  immunogen  contained  100-150  mg/ml 
protein  of  the  fodder  additive.  For  immunisation  consecutive  used  complete  and  incomplete 
Freid’s  adjuvant  (CFA).  On  a  final  stage  of  immunisation  in  a  solution  of  immunogen  entered 
methyebumin.  It  is  known,  that  polipeptides  and  proteins  with  molecular  weight  more  than 
5000  is  effective  immunogen.  The  chromatographic  analysis  of  the  fodder  additive  has  shown, 
that  the  large  part  of  protein  substances  is  large  polipeptides. 

For  relative  increase  of  concentration  of  antibodies  used  gamma-globulin  or  Ig  G  - 
fractions  of  immunity  serum.  The  titre  of  antiserum  was  established  by  a  method  of 
immunoprecipit  ation. 

Determination  the  antigene  made  by  a  competitive  method  with  use  of  labelled  antispecific 
of  antibodies  (Neizotopnue  metodu  immunoanaliza,  VINITI,  1987].  We  used  enzyme-like 
immunosorbent  (ELISA). 

Estimation  the  concentration  of  an  antigene  carried  out  by  using  the  calibrate  diagram. 
The  definition  of  the  total  protein  in  a  working  zone  and  adjacent  to  a  zone  made  by  a 
traditional  method  and  has  shown  pollution  25-45  mg/ml  *  A 

Results  of  determination  of  the  lisin-containing  fodder  additive  have  shown,  that  the 
contents  it  in  air  makes  3-5  %  from  common  protein  pollution  of  air  of  a  working  zone. 
Traditional  methods  of  determination  of  protein  would  not  allow  to  define  such  quantity 
individual  specific  protein  product,  which  is  the  lisin-keeping  fodder  additive. 

The  method  of  the  immunofermental  analysis  can  be  used  also  as  express  for 
determination  in  air  of  quantity  of  microorganisms-producents,  not  dependent  from  that  live  it 
is  or  dead.  Thus  the  determination  take  a  few  minutes,  while  the  microbiological  method 
requires  a  few  days  (from  1  up  to  14  depending  on  a  sort  of  microorganisms). 

To  lacks  of  this  approach  it  is  necessary  to  relate  the  fact,  that  in  each  particular  case 
reception  of  specific  antibodies  is  required  and  the  developed  method  can  be  applied,  at  the 
best,  only  in  conditions  of  realization  of  the  particular  production. 

The  certain  difficulties  exist  also  and  at  a  choice  and  standartisation  of  antigenes  of 
protein  compound,  which  are  used  for  development  of  a  method. 

In  the  last  years  the  attention  of  the  researchers  is  involved  the  methods  with  use  of  biosensors. 

Attempts  of  development  of  biosensors  devices  for  determination  of  protein,  based  on  use 
proteinases  and  field  transistors  are  made  [Biloivan  O.A.,  Dzyadevich  S.V.,  Soldatkin  O.P.,1997]..  One 
of  advantages  of  biosensors  is  their  high  expressivety  of  determination.  But  the  mentioned  type 
of  biosensors  have  a  lack  of  tradicional  methods  -  nonspecificity.  The  combination  high 
specificity,  selectivity,  sensitivity  and  expressivety  is  possible  only,  on  our  sight,  to  embody  in 
development  of  the  biosensore  device  on  the  basis  the  field  transistor  in  a  combination  with 
specific  antibodies  [Kalab  T.,1995]..  With  the  help  of  such  devices  the  continuous  control 
wastes  is  basically  possible.  These  possibility,  as  a  whole,  determine  a  common  direction  of 
methodical  development,  which  should  ensure  hygienic  reglamentation  and  control  of 
biopollution  in  the  near  future. 
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AEROSOL  CEMENT  PARTICLES  NUMBER  CONCENTRATION  LIDAR  STUDIES 

laktYushkin  6.V.,  PRlVALOV  VX  shemanin  V.G. 

Mubeut  State  fflechtological  University,  Novorossiysk  RefiarttneHt.  Novorossiysk.  Russia 
( First  received  15  February  1998;  accepted for  presentation  during  IAS-4) 

Cement  particles  back  scattered  Mie  radiation  intensity  dependence  on  particles  number 
concentration  in  range  of  10  -  1000  cm-3  at  YAG-Nd  second  harmonic  laser  wavelength  of  532 
nm  has  been  experimentally  studied  on  laboratory  bistatical  aerosol  lidar  type  [1].  Back 
scattered  radiation  was  collected  by  0.12  m  diameter  mirror  receiving  telescope  and  recorded 
through  532  nm  interferential  filter  with  peak  transmission  of  64  %  and  halfwidth  of  2.4  nm  on 
PMT  FEU  -  79.  PMT  signal  was  inputed  by  special  controller  to  IBM  PC  Pentium  100  RS-232 
port.  The  cement  particle  air  flow  was  created  by  particles  generator  [1]  and  its  concentration 
and  velocity  continuously  controlled  by  laser  Doppler  anemometer  [2].  It  is  getting  that  back 
scattered  Mie  radiation  intensity  has  linear  growth  with  particles  number  concentration. 
Measured  results  treatment  allowed  to  determine  by  known  lidar  constant  [1]  back  scattered 
cross  section  for  concentration  unit  is  equal  to  (3.2  +  0.5)  10-6  nr4  .  For  these  results  testing 
lidar  equation  as  in  [3]  computer  simulation  has  been  fulfilled  with  our  experimental  conditions. 
This  lidar  equation  parameters  for  our  case  had  the  next  values:  h,  R  =  7.5  m  for  recording  time 
duration  of  td  =  50  nc,  A2=  0.008  m,  K2  =  0.495  at  532  nm  wavelength  (  measurement  result ), 
laser  pulse  energy  Eo  =  10  mJ,  laser  pulse  duration  tL  =  10  ns,  ranging  distances  R  =  7.5  -  1 5  m, 
PMT  type  FEU-79  photocathode  spectral  sensitivity  values  at  wavelength  of  532  nm  have  been 
taken  from  [4]  and  it  is  equal  to  0.92,  atmospheric  transmission  values  have  been  calculated  as 
in  [3]  with  extinction  coefficient  k  value  from  [4]  and  for  wavelength  of  our  interest  is  160  nr1. 
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Back  scattering  Mie  radiation  power  computer  simulation  have  been  made  with  above 
described  data  for  the  ranging  distances  from  7.5  to  15  m  as  aerosol  particles  back  scattering 


coefficient  function.  The  determined  power  values  P(7.5)  have  been  used  for  particles  back 
scattering  coefficient  concentration  dependence  calculation  with  FEU-79  sensitivity 
experimental  data.  All  the  results  both  measured  and  calculated  are  exhibited  in  Table  1 . _ 
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150 
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415 

2.77 

270 

24.8 

3.7  +-0.5 

0.523 

474 

1.76 

2.1  +-0.6 

350 

31.0 

593 

1.69 

500 

37.2 

711 

1.42 

Calculated  results  were  pointed  by  C  in  this  Table  1 ,  all  the  other  were  experimental  results. 
These  calculation  results  confirm  the  cement  aerosol  particles  number  concentration  vesus  back 
scattering  coefficient  linear  dependence.  Therefore,  the  such  a  type  aerosol  lidar  can  serve  as  an 
instrument  for  cement  aerosol  particles  number  concentration  ranging  measurement. 
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MULTIPARAMETRIC  OPTICAL  STUDY  OF  BIOLOGICAL  AND  OTHERS 

DISPERSE  SYSTEMS 
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(First  received  21  December  1997 ;  accepted  for  presentation  during  IAS-4) 

Multiparametric  optical  assay  (  MOA  )  can  provide  further  progress  in  studies  of 
complex  disperse  systems  such  as  our  water  and  air. 

MOA  includes  the  nondistructive  analysis  of  dispersions  by  different  optical  methods 
such  as  refractometry  ,  absorbance,  fluorescence,  light  scattering  (integral  and  differential, 
static  and  dynamic,  unpolarised  and  polarised).  Taking  into  account  optical  theory  and 
results  of  study  can  help  to  elaborate  methods  for  on-line  optical  control  of  complex 
systems. 

Our  research  has  investigated  different  disperse  systems  :  proteins,  nucleoproteins, 
liposomes,  lipoproteids,  viruses,  lipid  emulsions,  bloodsubstitutes,  latexes,  liquid  crystals,  cells 
with  various  form  and  size,  metal  powders,  barytes,  kaolin,  kimberlite  clay,  zeolites  and 
mixtures  -  liquid  crystals  with  surfactants,  liposomes  and  viruses,  mixtures  of  clay  with  cells 
and  others,  samples  of  different  waters  and  air  sediments,  etc.,  by  various  optical  methods. 

One  of  the  most  vital  problems  is  development  of  MOA  for  on-line  environmental  control 
for  dangerous  impurities  -  metals,  oil,  viruses,  bacteria. 
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THE  PULSE  CLEANING  BEHABIOURS  OF  GROUP  CANDLE  FILTER 
IN  A  HOT  BENCH  UNIT 
Choi  J.-H.*,  Seo  Y.-G.*,  Jeong  H.**,  Chung  J.** 

*2)efrt.  Chert.  Eng.  Qgeongsang  National  University,  900,  Qazura  dong,  Ckinju  660-701,  Korea 
** Korea  Electric  Power  Research  Institute,  J/laejon  305-380,  Korea 
( First  received  03  April  1 998;  accepted  for  presentation  during  I  A  S-4) 

Ceramic  candle  filters  have  been  widely  studied  for  the  application  in  the  advanced  coal 
power  plant  because  of  their  high  filtering  efficiency.  High  collection  efficiency  is  especially 
important  to  control  the  micron  particulates  which  causes  the  erosion  and  abrasion  of  gas 
turbine  in  the  IGCC  and  PFBC.  Because  the  filtering  volume  decreases  as  the  face  velocity 
increases,  the  operation  at  high  face  velocity  is  very  beneficial  for  any  filtering  system,  while 
keeping  pressure  drop  low,  maintaining  collection  efficiency  high,  and  sustaining  candle  life. 
Pulse  jet  cleaning  is  one  of  the  methods  to  improve  the  performance  of  the  candle  filter.  A 
reliable  cake  removal  and  keeping  the  constant  residual  pressure  drop  are  essential  for  the  long 
term  operation  of  the  pulse  jet  cleaning  filter.  Several  factors  affect  on  the  reliability  of  candle 
filter,  including  operation  conditions,  dust  properties  and  the  conditions  of  candle.  Some 
experimental  aspects  on  the  pulse  operation  of  candle  filter  were  investigated  in  this  study. 

Hot  gas  stream  was  prepared  with  an  oil  burned  exhaust  gas  in  which  fly  ash  from  a 
conventional  coal  power  plant  was  fed.  The  aerodynamic  mean  average  size  of  the  particulate 
was  23  micrometer.  And  the  accumulative  volume  fraction  less  than  10  micrometer  was  45.9%. 
Careful  attention  has  to  be  paid  during  the  mounting  of  filter  element  because  of  the  element 
failure  from  the  thermal  and  mechanical  stress,  while  preventing  the  dust  leak  through  the 
gaskets.  The  disc  typed-spring  was  used  to  absorb  those  stresses.  There  were  no  dust  leak 
through  tube  sheet  and  on  mechanical  troubles.  The  collection  efficiency  was  maintained  above 
99.9%.  The  pressure  drop  through  the  temporary  dust  cake  can  be  estimated  by  the 
measurement  of  the  pressure  drop  developed  after  the  pulse  cleaning  at  each  stage.  Under  the 
steady  state  operation  at  the  constant  in  temperature,  pressure,  and  face  velocity  the  pressure 
drop  across  the  dust  cake  was  linear  with  the  change  of  time  because  the  concentration 
increases  linearly  from  the  constant  accumulation.  The  pressure  drop  rate  was  linear  with  the 
change  of  dust  concentration  and  showed  a  quadratic  increase  with  the  change  of  face  velocity. 
So  the  pressure  drop  across  the  temporary  dust  cake  could  be  understood  well  by  Lippert's 
equation.  And  overall  pressure  drop  across  the  filter  element  was  well  expressed  by  Darcy's  law. 
Usually,  stable  value  of  dimensionless  permeability  lies  between  0.4  and  0.45  for  commercial 
filter  element,  which  reaches  after  more  than  100  hours.  So  the  data  we  obtained  shows  only  its 
trend  in  the  short  term  of  experiment.  The  determination  of  the  suitable  conditions  for  the 
pulse  cleaning  is  very  important  for  the  long  term  operation.  The  forces  between  particles  and 
the  filter  element  is  key  factors  of  cake  stickiness.  The  shock  pressure  difference  during  pulse  jet 
is  the  main  force  to  destroy  the  stickiness.  And  the  cake  detachability  depends  on  the  pulse 
amount.  Experimental  variables  which  can  control  the  pulse  amount  are  the  pulse  reservoir 
capacity,  pulse  nozzle  size,  pulse  duration,  and  nozzle  design. 

The  durable  base  line  pressure  drop  is  allowed  up  to  about  1000mmH20  in  commercial 
application.  So  the  pressure  drop  rate  should  be  lower  than  0.002.  More  than  1  sec  was  suitable 
at  this  condition.  We  could  expect  much  more  pulse  effect  after  a  certain  duration.  The  effect  of 
cycle  duration  at  given  pulse  pressure  and  pulse  duration.  The  state  at  which  the  pulse  cleaning 
is  impossible  after  all  when  the  cycle  duration  was  extended  step  by  step.  The  fail  in  cleaning 
occurred  within  1  hr  if  rR  is  more  than  0.3.  The  maximum  cycle  duration  decreased  sharply  as 
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the  face  velocity  increased.  In  the  case  the  face  velocity  was  more  than  4  cm/sec,  pulse  cleaning 
was  impossible  even  though  the  cycle  time  was  less  than  2  min.  The  cleaning  effect  of  two 
different  pulse  modes,  the  collection  and  the  dispersion  one  were  compared.  There  was  not 
significant  different  between  them.  The  sequential  pulse  cleaning  with  the  pulse  cycle  of  5 
seconds  after  1 5  min  of  long  interval  was  carried  out  in  the  collection  pulse  mode.  But  the  effect 
was  almost  similar  with  that  from  the  regular  cycle  duration  of  5  min  was  applied  in  the 
dispersioti  mode. 

In  summary,  bench  scaled  high  temperature  ceramic  candle  filter  was  operated  to  observe 
the  pulse  events.  The  total  pressure  drop  across  the  tube  sheet  was  monitored  during  the  pulse 
jet.  The  cleaning  behaviors  were  explained  well  by  Darcy's  law  and  the  equation  proposed  by 
Lippert,  et  al.  The  prediction  of  long  term  durability  of  the  filter  element  could  be  estimated  by 
the  pattern  of  the  increase  in  the  base  line  pressure  drop.  The  pulse  duration  has  a  minimum 
value  at  a  certain  condition.  The  maximum  cycle  duration  was  affected  much  by  the  face 
velocity.  The  operation  results  at  unsteady  state  shows  that  the  pulse  mode  was  not  important 
on  the  cleaning  effect. 
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COMPOSITION  OF  AEROSOLS  IN  THE  MARINE  BOUNDARY  LAYER 
IN  THE  RUSSIAN  ARCTIC 

V.P.  SHEVCHENKO*,  A.P.USITZIN*,  R.STE1N**,  A.A.VlNOGRADOVA***, 
V.V.SMIRNOV****,  V.N.LUKASHIN* 

*  J>.J>.Shirshov  Institute  of  Oceanology  of  JUS,  Mo  scour,  Jiussia;  e-mail:  vskevck@geo.sio.rtsi.ru 
**  Jlfred  Wegener  Institute  for  Jolar  and  Marine  Jiesearck,  Bremerkaven,  Qermany 
***Jnstitute  of  dtntosfiheric  Physics  of  JUS,  Mo  scour,  Jiussia 
****Jnstitute  of  Cxfierunental  Meteorology.  Obninsk,  Jiussia 

(First  received  21  March  1998;  accepted  for  presentation  during  IAS-4) 

Traditionally  riverine  input  was  assumed  to  be  the  main  geochemical  pathway  of 
terrestrially  and  anthropogenically  derived  compounds  from  their  sources  top  the  aquatic 
environment,  but  there  is  much  evidence  that  atmospheric  inputs  contribute  significantly  to 
marine  areas.  Numerous  studies  have  shown  that  aerosols  in  the  Arctic  are  of  importance  for 
atmospheric  chemistry  and  climate.  But  up  to  now  aerosols  of  the  Russian  Arctic  were  studied 
little. 

In  1991-1997  during  10  expeditions  126  samples  of  aerosols  have  been  collected  by  nylon 
meshes  and  by  filtration  of  air  through  Whatman-41  and  AFA-HA  in  the  Laptev,  Kara, 
Barents  and  Norwegian  Seas.  Aerosol  size  distribution  has  been  measured  by  PC-218 
photoelectrical  particle  counter. 

In  general,  there  is  a  much  greater  number  of  small  particles  (with  sizes  from  0.5  pm  to  2 
pm)  in  comparison  to  large  particles.  Over  the  open  water  an  increase  of  the  wind  velocity 
stimulates  the  concentration  growth  of  coarse  (>5  pm)  particles  in  the  spectrum.  This  could 
testify  the  input  of  sea  salt  particles  from  the  sea  surface  microlayer  by  wind  and  the 
importance  of  these  particles  for  the  chemical  composition  of  marine  aerosols.  In  ice-covered 
areas  we  find  an  increase  of  concentrations  of  fine  particles  (from  0.5  pm  to  2  pm),  especially  at 
low  temperature.  It  can  be  explained  by  formation  of  ice  microcristals.  * 

In  August-October  1993,  the  mass  concentration  of  the  coarse  fraction  of  the  Kara  and 

Barents  aerosols  which  are  not  soluble  in  water,  varied  from  0.02  to  0.48  pg/m3  (0.15  pg/m3  in 
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average);  in  the  Laptev  Sea  concentration  of  insoluble  aerosol  particles  was  0.04-0.09  pg/m3  at 
the  end  of  July  1995.  These  values  are  similar  to  those  measured  in  the  North  Atlantic  (Duce  et 
al.,  1991).  In  most  of  samples  organic  matter  (fibers  of  vegetation,  pollens,  diatoms)  and 
mineral  particles  are  the  main  component.  Content  of  organic  carbon  varies  from  7.54  to  26.9  % 
(17.6  %  in  average). 

The  mean  concentrations  of  most  of  the  chemical  elements  are  within  limits  known  from 
literature  for  other  Arctic  regions.  Concentrations  of  heavy  metals  in  our  samples  are  higher 
than  in  the  Antarctic  and  the  remote  ocean  regions,  but  they  are  much  lower  than  those  from 
seas  in  highly  industrialized  regions.  Temporal  variations  of  the  element  concentrations  are 
caused  by  various  air  masses  coming  to  the  studied  area.  The  increase  of  concentrations  of 
some  elements  in  remote  areas  covered  by  ice  could  be  explained  by  resuspension  of  particles 
from  sediment-laden  sea  ice. 

This  study  was  financially  supported  by  the  Russian  Foundation  of  Basic  Research  (grants 
RFBR  96-05-65907  and  96-05-00043)  and  DFG  (grants  STE-412/10  and  436  RUS  1 13/170). 
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THE  INFLUENCE  OF  AEROSOL  ON  THE  FLUXES  OF  SOLAR  RADIATION  IN 
THE  ATMOSPHERE,  CLOUDS  AND  ON  THE  EARTH  SURFACE. 
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(First  received  26  March  1998;  accepted  for  presentation  during  IAS-4) 

1  .The  influence  of  aerosol  on  the  visual  radiation  coming  to  the  Earth  surface.  Comparison  of 
measurements  performed  in  the  Moscow  University  and  calculations  published  in  the  book 
"Calculation  of  the  Brightness  of  Light  in  the  case  of  anisotropic  scattering"  -  E.M.  Feigelson 
and  coauthors.  Transactions  of  the  Institute  of  Atmospheric.  N1,N2,  1960,  1963. 

2.  Influence  of  aerosol  on  the  albedo  and  absorption  of  the  cloudy  atmosphere  based  on  data 
published  in  the  book  "Radiation  in  a  cloudy  Atmosphere"  of  E.M.  Feigelson.  Performed  in 
IAP  (1981)  and  translated  by  D.  Reidel  Publishing  company  (1984). 

3.  Influence  of  aerossol  on  the  fluxes  of  solar  radiative  forcing  on  the  base  of  the  Zvenigorod 
experiment  in  1994  year. 
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AIR  QUALITY  AND  ITS  HEALTH  CONSEQUENCES  IN  CENTRAL  BALIKESYR  TOWN 

TALAT  KOC 

jbefartntent  of  Qeografthy  Education,  Balylcesir  University,  Jfecatibey  Education  Paculty.  Balykesir, 

MURBEB. 

(First  received  03  April  1998;  accepted for  presentation  during  IAS-4) 

INTRODUCTION:  Air  pollution  is  one  of  the  important  problems  specifically  of  towns. 
Recently,  the  problem  of  air  pollution  is  rapidly  growing  in  the  central  Balykesir  town. 

One  of  the  important  negative  effects  of  air  pollution  is  the  increase  in  health  problems.  For 
example,  upper  respiratory  diseases  are  the  most  common  related  to  the  low  levels  of  air 
quality.  This  study  takes  this  problem  into  consideration  and  investigates  the  relationship 
between  the  air  quality  and  the  number  of  patients  who  register  for  upper  respiratory  problems 
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in  the  period  of  1990  and  1995.  The  aim  of  this  study  is  to  draw  attention  to  the  relationship 
between  the  two  mentioned  above  and  relate  deaths. 

DATA:  Among  the  elements  of  air  quality  only  sulphur  dioxide  (S02)  and  particule  matters 
(PM)  are  measured  in  the  central  town.  This  measurement  is  done  by  the  Laboratory  of  Public 
Health  and  the  Directorate  of  Environment.  For  the  air  quality  research,  the  average  values  of 
S02  and  PM  are  taken  into  consideration.  These  values  were  weekly  and  yearly  between  1990 
and  1995.  For  the  problems  of  health  research,  weekly  number  of  patients  who  were  applicant 
to  the  health  units  in  the  central  town  and  suffer  from  upper  respiratory  diseases  were 
investigated.  Nevertheless,  the  problem  of  not  being  able  to  determine  the  number  of  patients 
who  lived  in  the  central  town  was  emerged.  Therefore,  this  problem  needs  to  be  considered  in 
mind. 

METHOD:  In  Balykesir  central  town,  air  quality  and  Number  of  Patient  Applicants  (NPA) 
values  are  investigated  in  the  six  year  period  of  1990-1995.  Changes  related  to  time  in  the  air 
quality  and  NPA  values  and  relationships  between  the  two  are  attempted  to  find  out  with  the 
help  of  correlation  coefficient. 

RESULTS:  There  have  been  found  obvious  fluctuations  in  the  air  quality  and  NPA  values 
in  Balykesir  central  town  (Figure:  1:  NPA  values  and  linear  trend;  2:  S02  values  and  linear 
trend  and  3:  PM  values  and  linear  trend).  While  in  the  warm  period,  air  quality  increases  and 
NPA  values  decrease;  in  the  cold  period  air  quality  decreases  and  NPA  values  increases.  Table 
show  the  relationship  of  59%  and  78%  between  the  NPA  values  and  S02  and  PM  values. 

There  is  a  tendency  to  increase  in  the  S02  and  PM  values  in  the  period  of  1990-1995.  While 
the  average  S02  value  of  70  pg/m3  in  1990  increased  86%  in  1995  and  reached  to  130  pg/m3;  the 
value  of  44  pg/m3  PM  increased  61%  and  reached  to  71  pg/m3.  With  parallel  to  the  changes  in 
air  quality,  while  the  weekly  total  of  NPA  was  in  819  in  1990,  it  reached  to  1718  with  a  110% 
increase  rate.  Zaim’s  work  (1997)  which  reported  better  air  quality  standards  in  big  cities  of 
Turkey  in  the  period  of  1990-1993  is  invalid  for  the  Balykesir  central  town.  Figure  shows  the 
changes  in  air  pollution  and  NPA  values  with  regard  to  time  and  tendency  lines.  While  the 
tendency  of  increase  for  the  NPA  is  y=  3.3  x  +  739.4,  for  S02  is  y=  0.2  x  +  79.7  and  for  PM  is 
y=  0.1  x  +  47.6.  The  correlation  coefficient  for  NPA  and  S02  is  70%;  for  NPA  and  PM  is  65% 
in  the  1990-1995  period  (see  table). 

DISCUSSION:  As  well  as  other  studies  this  research  also  showed  that  there  is  a  close 
relationship  between  the  air  quality  and  human  health.  It  was  noted  earlier  that  in  many  cities 
in  Turkey  as  well  as  in  Balykesir  only  S02  and  PM  values  are  measured.  However,  in  addition 
to  these  values,  other  air  quality  parameters  should  be  measured  in  order  to  prepare  a  base  for 
the  more  detailed  research. 

The  effects  of  air  quality  on  health  come  out  in  short  or  long  term.  Upper  respiratory 
problems  may  be  due  to  air  quality  as  well  as  other  factors.  The  results  of  S02  and  PM  values 
and  relationship  with  the  NPA  values  which  reach  78%  in  a  year  is  a  confirmation  of  this  effect. 
As  well  as  yearly  changes  in  the  air  quality  the  changes  in  the  period  of  a  year  also  show  the 
close  relationship  between  the  air  quality  and  NPA  values  (see  table). 

EVALUATION:  Balykesir  central  town  is  one  of  the  settlements  which  have  low  levels  of 
air  quality  due  to  the  effects  of  physical  environment  (Koc,  1997).  There  is  more  negative 
tendency  in  the  air  quality  when  the  1990-1995  period  is  taken  in  to  consideration.  Therefore, 
there  is  need  to  prevent  the  negative  effects  of  air  pollution. 

One  of  the  most  important  consequences  of  air  pollution  is  its  negative  effects  on  human 
health.  Particularly,  upper  respiratory  system  and  the  patients  who  suffer  from  related  diseases 
are  the  most  effected  in  the  short  run.  In  Balykesir,  there  have  been  found  that  there  is  a  close 
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relationship  between  S02  and  PM  values  and  the  number  of  patient  applicants  (NPA).  There 
might  be  deaths  in  the  continuation  of  decrease  in  the  air  quality  and  in  the  case  of  strong 
reverse  movements  of  air.  It  should  be  noted  here  that  there  is  a  need  to  study  the  reasons 
detail  behind  the  deaths. 

Although  there  is  the  need  for  cities  to  allow  a  good  environment  to  live  in,  Balykesir,  is 
difficult  to  say,  has  a  good  air  quality  environment.  If  the  increase  in  air  pollution  continues, 
Balykesir  like  many  cities  which  have  this  problem,  disasters  related  to  the  air  pollution  should 
be  expected.  Therefore,  it  is  suggested  that  detailed  studies  should  be  on  the  way  for  a  better 
environment  in  Balykesir. 
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One  of  the  global  problems  of  environment  protection  is  anthropodenic  polluting  of 
atmosphere.  Effect  of  polluting  of  atmosphere  is  a  destruction  of  ozone  layer  of  the  Earth  that 
leads  to  change  of  climate  and  to  worsenning  of  an  ambience  of  dwelling. 

Practically  in  polluting  of  atmosphere  two  formind  components  participate  -  aerosol  and 
gas.  These  components  base  in  the  dynamic  balance.  In  the  different  layers  of  atmosphere 
chemical  and  photochemical  reactions  with  their  participation  constantly  run.  For  getting 
complete  information  on  occurring  in  atmosphere  processes,  it  is  necessary  to  be  able  to 
measure  chemical  composition  of  gas  and  aerosol  components. 

In  this  reporting  prospects  of  using  portable  correlated  optical  detectors  for  express  remote 
analysis  of  gas  composition  of  different  layers  of  atmosphere  are  discussed.  Correlated  optical 
detectors  are  capable  to  find  in  atmosphere  vapours  of  different  chemical  compounds  -  ozone, 
oxide  of  nitrogen,  sulphur,  carbon  and  others.  These  instruments  ensure  a  finding  of  polluting 
on  distances  before  several  tens  of  kilometers.  Correlated  optical  detectors  possess  high 
selectivity  to  analyse  components,  as  far  as  they  exclude  an  influence  of  any  admixture  on 
results  of  measurements,  spectra  of  which  weakly  correlate  on  the  structure  with  the  analysed 
component.  As  sources  of  sounding  radiating  it  is  possible  to  use  both  artificials  sources  of  the 
light,  and  natural  sunshine,  diffused  by  the  celestial  sphere  or  reflected  from  the  surface.  This 
is  particularly  important  for  problems  of  ecological  monitoring.  Correlated  detectors  are 
perspective  for  using  in  the  composition  of  apparatus  complexes  unceasing  monitoring  of 
atmosphere  in  real-time  and  express  making  of  the  large-scale  distribution  cards  and  vertical 
stratifications  of  analysed  components. 

Perspective  of  using  of  correlated  optical  detectors  is  demonstrated  on  the  example  of 
measurements  of  distribution  of  dioxide  of  nitrogen  in  atmosphere.  In  the  course  of  studying 
of  distribution  of  oxides  of  nitrogen  in  different  regions  it  is  installed  that  alongside  with 
industrial  objects  and  motor  transport,  sources  of  arrivals  of  nitrogen  oxides  in  atmosphere  are 
agricultural  regions.  This  effect  is  stipulated  by  the  decomposition  nitratecontained  fertilizers, 
not  adopted  by  plants  [1].  Contribution  of  this  source  is  weakly  taken  account  into  evaluations 
of  general  background  p  olluting  of  atmosphere.  The  situations,  when  such  sources  can 
contribute  an  essential  contribution  to  polluting  of  atmosphere  and  destruction  of  ozone 
layers  of  the  planet,  are  presented  wholly  real  [2]. 
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ON  A  CONTRIBUTION  OF  WIND  SHEARS  INTO  HORIZONTAL  DISPERSION 
OF  POLLUTION  PLUME  FROM  A  CONTINUOUS  POINT  SOURCE 

BESCHASTNOV  S.P.,  NAIDENOV  A.V. 

Scientific  Production  Association  ‘Jlhffthoon '  Obninsk,  Russia 
(First  received  12  February  1998 ;  accepted  for  presentation  during  IAS-4) 

Pollution  dispersion  in  the  vicinity  of  a  point  source  is  governed,  as  is  known,  by  turbulent 
diffusion,  at  average  distances  it  is  controlled  by  diffusion  and  wind  shears.  According  to  this 
empirical’  formulae  for  calculating  horizontal  dispersions  depending  on  an  pollution  source  in 
its  vicinity  involve  only  the  terms  considering  turbulent  diffusion,  at  large  distances  shear 
components  are  added.  Empirical  formulae  [1]  can  be  mentioned  for  a  remote  zone  as  an 
example.  This  and  other  formulae  obtained  by  other  authors  have  not  been  yet  widely  verified 
experimentally.  Therefore,  the  goal  of  this  work  is  to  estimate  with  a  diffusion  numerical  model 
an  effect  of  wind  shears  on  the  magnitude  of  horizontal  dispersions  under  different  conditions 
and  to  validate  the  parametrization  shear  components  used  now  practically. 

In  limited  case  at  long  diffusion  times  one  may  reduce  from  the  empirical  formulae  and 
semiempirical  diffusion  equation  the  following  relations: 


where  V  is  the  velocity  module,  <p  is  the  wind  direction,  t  is  time.  In  [1],  as  in  most  other 
works,  ax  -ay  =1/3.  Pasquill  [2]  propose  to  use  the  coefficient  by  the  order  of  magnitude  less: 
ay  ~  0,03.  In  a  limited  case  of  a  horizontally  homogeneous  atmosphere  the  model  equations  for 

dispersions  are  reduced  for  large  distances  from  source  to:  ,  (2) 


where  pa  =  x,y  are  the  co-ordinates  of  the  cloud  gravity  centers;  =cr],  a)  are  dispersions. 
Using  the  relation  d pa  =d(tua)  describing  a  variation  of  the  cloud  gravity  center  with  time, 

one  may  obtained  (I)  from  (2).  An  analysis  of  the  numerical  results  obtained  has  shown  that  at 
large  distances  from  a  pollutant  source  comparable  estimates  of  dispersions  can  be  obtained 
only  when  the  coefficient  ax  and  ay  are  decreased,  as  in  [2].  The  model  estimates  of  dispersion 

<j\  appeared  to  be  in  satisfactory  agreement  with  the  GifTord  dependence  [3]  generalising 
different  experimental  data.  An  analysis  of  the  data  available  and  their  comparison  with  the 
model  estimates  of  dispersions  made  it  possible  to  refine  the  range  of  possible  values  of  ax ,  ay 
depending  on  the  diffusion  conditions  with  the  account  of  simplifications  of  (1)  in  practice. 
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PROBLEMS  OF  THE  DIESEL  PARTICULATES  ASSESSMENT  AND  REDUCTION 
KUTENEV  V.F.,  ZVONOlV  V.A.,  KORNILOV  6.S. 

Russian  3)iesd  Institute,  fthone  7-095-  f59t 30 /  fax  99930030 
(First  received  23  March  1998;  accepted  for  presentation  during  IAS-4) 

The  diesel  engines  are  being  largely  applied  as  power  units  for  various  vehicles  since  they 
have  the  highest  thermal  efficiency  in  comparison  with  the  other  heat  engines  and  are  capable 
to  provide  a  wide  range  of  power  output.  However,  in  re  cent  times  air  pollution  caused  by  the 
diesel  exhaust  gases  of  the  motor  vehicles  has  created  a  serious  problem  in  the  developed 
countries. 

The  major  toxic  pollutants  of  the  diesel  exhaust  include  nitrogen  oxides  and  particulates. 
The  diesel  particulates  consist  of  solid  and  liquid  particles  of  various  composition.  The  solid 
particles  of  soot  formed  during  the  fuel  combustion  have  also  an  electric  charge.  To  assess  the 
emission  of  the  diesel  particulates  the  following  methods  at  present  are  widely  used: 

—  measurement  of  smoke  of  the  diesel  exhaust; 

—  measurement  of  specific  mass  emission  of  the  particulates  per  a  unit  of  work  done. 

The  most  widespread  smokemeter  is  of  a  light  extinction  type  (opacimeter).  The  opacity  of 
the  exhaust  gas  in  a  measuring  chamber  of  the  device  is  determined  by  means  of  the  loss  of 
intensity  of  a  light  emitting  source.  In  the  actual  operating  conditions  smoke  measurements  are 
made  at  increased  revolutions  of  the  idle  mode  of  an  engine  and  at  free  accelerations. 

The  mass  emission  of  the  automobile  diesel  particulates  is  determined  on  the  basis  of  bench 
tests  results  carried  out  under  the  13-mode  test  cycle  that  corresponds  to  actual  operating 
conditions.  The  particulates  are  collected  by  means  of  a  filter  from  the  exhaust  gas  that  has 
been  preliminary  diluted  with  air  and  cooled  (to  the  temperature  lower  that  52oC)  in  a  special 
tunnel. 

In  the  Russian  State  Research  Centre  NAMI  a  set  of  devices  has  been  developed  to  measure  a 
smoke  level  of  the  diesel  exhaust  mass  emission  of  diesel  particulates.  The  portable 
microprocessor  smokemeter  IDP-2  is  designed  for  smoke  measurements  of  diesel  powered 
automobiles  under  actual  operating  conditions.  A  power  supply  of  the  device  is  from  an 
accumulator  of  12V.  The  stationary  microprocessor  smokemeter  IDS-3  is  intended  for  smoke 
measurements  during  bench  tests  of  a  diesel  engine  and  has  a  remote  control. 

Both  of  the  mentioned  smokemeters  have  microprocessors,  software  of  those  ensures  the 
following:  statistical  processing  of  smoke  measurements  data;  an  automatic  adjustment  of  the 
device;  a  self  mulfunction  diagnosis. 

Metrological  features  of  the  smokemeters  comply  with  the  international  standards.  The 
portable  smokemeter  IDP-2  has  been  undergone  the  state  acceptance  tests  and  has  been 
certificated  for  application  in  Russia.  The  stationary  smokemeter  IDS-3  is  being  prepared  for 
the  acceptance  tests  and  certification.  A  prototype  of  the  minitunnel  for  mass  assessment  of  the 
diesel  particulates  is  passing  various  types  of  laboratory  tests.  In  comparison  with  minitunnels 
being  in  use  it  has  the  following  distinctive  features: 

—  an  advanced  system  of  the  isokinetic  gas  sampling  from  an  exhaust  pipe  of  diesel  engines 
designed  on  the  basis  of  a  swirl  valve; 

—  advanced  designs  of  gas  flow  meters  and  pressure  measurement  devices. 

The  minitunnel  as  a  whole  and  its  separate  systems  are  designed  to  comply  with  the 
international  standards.  To  reduce  diesel  particulate  emission  measures  to  modify  the 
combustion  in  side  the  cylinder  or  to  trap  particles  by  means  of  special  filters  incorporated  in 
the  engine  exhaust  system  are  applied. 
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A  prototype  of  the  electromechanical  filter  based  on  combination  of  mechanisms  of 
electrostatic  precipitation  of  the  particles  and  their  trapping  by  filtration  has  been  developed  in 
NAMI  centre.  Preliminary  tests  of  the  filter  have  confirmed  it's  high  trapping  efficiency  (over 
80%)  at  very  low  pressure  drop. 

At  present  thorough  investigations  of  the  filter  are  being  carried  out. 
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SOLID  PARTICLES  CONCENTRATION  OPTICAL  MEASURING  INSTRUMENTS 
ON  THE  BASIS  OF  INTEGRATED  LIGHT  SCATTERING  METHOD 
APPLICATION  FEATURES 

PAVEL  V.CHARTY,  VALERY  6.  SHEMANIN 

S?d  "Strohuscologif” .  Nowrossisk,  Russia 
(First  received  15  February  1998;  accepted  for  presentation  during  IAS-4) 

Integrated  light  scattering  on  particles  method  is  one  of  optimum  methods  due  to  a 
number  of  the  characteristics  sold  in  solid  particles  concentration  in  technological  gases 
automatic  measuring  instruments.  IYA-3M  concentration  automatic  measuring  instrument 
realizing  this  method  [1]  was  developed  and  is  made  at  SPA  "Stromecology"  in  Novorossiysk. 
Actual  task  is  the  place  for  control  choice  at  gaspipe  because  the  particles  concentration 
measurement  by  this  device  is  carried  out  practically  in  one  point  (measuring  volume  is  about 
30  cm3  )?  instead  of  the  whole  gaspipe  cross  section.  In  cases,  when  it  is  possible  to  suggest 
distribution  of  particles  concentration  is  more  or  lesser  constantly,  satisfactory  recalculation  of 
the  whole  section  concentration  have  to  make  by  results  of  one-point  measurement  [2].Ideal  for 
the  particles  control  are  the  vertical  lines  gaspipe,  which  lengths  as  the  minimum  on  the  order 
exceed  their  cross  sizes  [2]. 

In  real  operation  conditions  it  frequently  fails  to  choose  close  to  an  ideal  condition  for  this 
instrument  installation.  Therefore  the  experimental  work  on  influences  of  the  various  factors 
on  IVA-3M  instrument  calibration  characteristics  is  necessary  for  adequate  results  of 
measurement  getting  with  this  automatic  device. 

Comparative  measurements  results  of  concentration  of  solid  particles  in  technological 
gases  in  the  industrial  enterprise  conditions  in  a  wide  range  variation  of  the  basic  technological 
parameters  are  given  in  the  present  work.  IVA-3M  instrument  calibration  characteristics  have 
been  received  for  various  installation  sites  and  the  recommendations  for  concentration  of  firm 
particles  in  technological  gases  optical  measuring  instruments  constructed  on  the  basis  of 
integrated  light  scattering  method  practical  application  have  been  formulated. 
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BERILLIUM  AEROSOL:  HIGH  DANGER  YET  POSSIBLE  PREVENTION 
OF  HARMFUL  EFFECTS 

N.  KHELKOVSKlY  -  SERGEEV 

RAMS  Institute  of  Occufiational  Health,  Moscow,  Russia 
( First  received  20  February  1998;  accepted for  presentation  during  IAS-4) 

Beryllium  (Be),  its  oxides  and  alloys  are  applied  in  power  and  space  technologies,  aviation, 
and  other  branches  of  industry  In  Russia  more  then  300  plants  were  primary  consumers  of  Be 
during  the  most  favourable  period  of  economic  development. 

Be  aerosols  are  inflammable  and  explosive,  they  are  extremely  toxic  (1  class  of  danger,  0.001 
mg/m  is  the  MAC  value  for  the  air  of  working  zone,  0.0001  mg/m  is  the  MAC  value  for  the 
ambient  air,  they  are  allergenic  and  carcinogenic).  Acute  and  chronic  respiratory  pathologies 
may  develop  when  Be  aerosol  penetrate  to  the  body.  The  most  severe  and  difficult  to  be  cured  is 
berylliosis  that  may  progress  long  after  the  ceise  of  the  contact. 

Toxicity  of  Be  was  found  in  the  middle  of  the  30  -  s  in  Russia,  Germany  and  Italy.  The  peak 
morbidity  level  fell  on  the  50  -  s  and  the  60  s  when  production  sharply  increased,  safety 
measures  were  not  developed  at  that  moment.  About  1500  cases  of  the  disease  were  registered 
in  Russia  and  the  USA,  however,  the  figure  should  be  considered  as  a  diminished  one  because 
the  register  impairments  due  to  berylliosis  was  developed  in  Russia  only  in  the  80  -  s,  besides, 
actually  no  cases  of  non  -  occupational  berylliosis  were  found  in  Russia  (while  in  the  USA  up  to 
11%  of  cases  were  registered  in  the  highest  levels  of  morbidity).  At  present  acute  cases  were 
eliminated  though  single  chronic  cases  can  be  revealed,  however,  potential  danger  still  exists. 

Be  human  effects  were  most  thoroughly  studied  in  the  RAINS  Institute  of  Occupational 
Health.  Cytotoxicity  and  allergenic  manifestations  that  cause  immune  impairment  lay  the  basis 
of  Be  human  effects.  When  in  the  organism,  Be  may  cause  local  macrophage  -  neutrophyl 
response,  it  impairs  cell  membranes,  penetrates  to  the  cells,  leads  to  hydrolyst  and  hematoxic 
factors.  It  also  breaks  in  cell  nucleus  the  synthesis  of  protein  and  provokes  the  synthesis  of 
autoantigens.  As  a  strong  chemical  allergen,  Be  may  cause  specific  reaction.  Cytotoxic,  allergic 
and  immune  processes  develop  simultaneously,  prevalence  of  any  of  them  depends  on  the  level 
of  exposure  and  the  type  of  compounds.  Of  particular  importance  is  the  genetic  predisposition, 
or  increased  sensitivity  to  Be,  as  an  allergen,  on  a  genetic  level,  acquired  pre  disposition 
developed  due  to  severe  endocrine  shifts  because  of  chronic  pathologies,  injuries,  surgery, 
deliveries,  etc.,  is  also  important. 

According  to  the  classification  of  the  IARC  Be  is  referred  to  2  A  carcinogens. 

Safety  measures  have  been  well  developed.  In  Russia  the  greatest  number  of  maximum 
adminittable  levels  and  concentrations  have  been  established  for  Be:  they  are  for  the  air  of 
working  zone,  ambient  air,  water  basins,  for  skin  surface  of  hands,  equipment,  tools,  and 
production,  for  individual  protective  clothing,  etc.  Engineering,  construction  ventilation 
measures  on  work  hygiene  and  environmental  protection  have  been  developed  including  specific 
fine  diagnosis  methods.  The  main  criterion  of  safety  is  strict  observance  of  hygienic 
requirements. 

Big  Be  processing  enterprises  have  been  built  with  regard  to  helpful  consultations  of 
experts  of  the  Institute,  long-term  follow  -  up  periods  of  working  conditions,  environmental 
protection  showed  that  Be  in  the  concentration  in  the  air  could  be  lower  then  the  standard 
values.  No  diagnosis  of  berylliosis  have  been  put  during  two  decades  of  follow  -  up  periods 
using  immunological,  physiological,  roentgenological  and  clinical  methods. 

Along  with  all  the  mentioned  facts,  many  problems  concerning  Be  are  still  unsolved: 
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1 .  Long  -  term  follow  -  up  periods  with  regard  to  the  health  are  to  be  continued  concerning  long 
-  term  Be  effects,  both  of  active  contingents,  and  those  whose  contacts  have  been  ceized,  at 
MAC  level  and  lower  which  will  complete  the  work  on  hygienic  MAC  approbation; 

2.  Necessary  is  the  research  of  Be  carcinogenic  effects  in  cohorts  exposed  to  it  at  MAC  level 
and  lower; 

3.  Regarding  individual  sensitivity  in  the  development  of  berylliosis,  adequate  seems 
improvement  of  tests  for  medical  examinations,  pre  work  identification  of  risk  groups, 
development  of  recommendations  on  ceisure  of  Be  contacts; 

4.  System  of  Be  monitoring  in  industry  is  necessary  including  the  wastes;  development  of 
hygienic  requirements  is  necessary  to  eliminate  Be  branches; 

5.  As  more  then  93%  of  Be  goes  to  the  atmosphere  with  coal  burning  at  thermal  power  stations, 
advisable  with  be  health  study  of  workers,  environment,  and  nearby  residents  if  coal  with  high 
Be  content  is  used,. 

This  question  has  not  been  studied  so  far  in  full. 


1209. 

yflK  541,18 
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High  Current  Electronics  Jnstitute  JLAS,  Y  dlcadeffiichesicg  due. ,  JHohtsfc  63Y055,  Russia. 

( First  received  15  February  1998;  accepted  for  presentation  during  IAS-4) 

The  major  characteristic  in  production  of  aerosols  is  the  thermal  energy  Introduced  Into 
the  material.  Depending  on  the  energy  density,  the  state  of  the  explosion  products  can  vary 
from  liquid  to  plasma,  and  the  sizes  and  properties  of  the  particles  formed  depend  on  their 
states. 

The  distribution  of  the  energy  density  over  the  sample  Is  also  important.  The  uniformity  of 
heating  is  provided  in  the  fast  electrical  explosion  mode.  The  fast  explosion  is  characterized  by 
the  following  conditions:  the  energy  introduced  into  the  material  exceeds  its  heat  of 
vaporization,  and  the  heating  time  is  shorter  than  both  the  time  of  the  action  of  the  capillary 
forces  and  the  time  required  for  development  of  magnetobydrodynam  ic  sausage-type 
Instabilities.  Comparing  the  characteristic  time  for  a  given  process  with  the  heating  time,  one 
can  write  the  corresponding  similarity  criteria.  From  these  criteria  the  conditions  for  uniform 
heating  have  been  obtained. 

The  uniform  heating  conditions  impose  restrictions  on  the  heating  rate.  The  heating  rate  is 
a  significant  factor  in  the  production  of  submicron  metal  aerosols. 

Under  the  uniform  heating  conditions,  the  production  and  properties  of  powders  based  on 
copper,  aluminum,  titanium,  iron,  tungsten,  indium,  and  other  metals  were  investigated.  The 
specific  surface  area  of  powders  was  measured  by  the  low-  temperature  adsorption  method.  The 
shape  and  size  distributions  of  particles  were  determined  with  electron  microscopes.  The  phase 
composition  was  determined  using  X-ray  diffraction  and  electron  diffraction  methods. 
Analytical  chemistry  methods  were  also  used  to  determine  the  chemical  composition  of  samples. 

With  rather  low  energy  consuraptibns,  under  the  conditions  of  uniform  Joule  heating, 
ultra-fine  powders  having  narrow  size  distributions  and  a  count  median  diameter  of  4-SO  nm 
have  been  produced. 
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Institute  for  Microstructural  Sciences 

National  Research  Council 

Research  Station: 

M-50,  Montreal  Road 
Ottawa,  Ontario 
K1AOR6 

fields  of  Research: 

Compound  semiconductors,  molecular  beam  epitaxy,  microfabrication, 
advanced  electronic  and  optoelectronic  devices,  semiconductor  characterization, 
nanotechnology  matter  theory,  advanced  epitaxial  techniques. 


Contact:  Dr.  P.H.  Dawson  Director  General  (613)  993-9369 


Visiting  fellou/shifis  in  Canadian  Qooemntent  Laboratories 

This  program  provides  promising  young  scientists  and  engineers  with  the 
opportunity  to  work  with  research  groups  or  leaders  in  Canadian  government 
laboratories  and  research  institutions. 
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Research  Station:  National  Research  Council  Canada 
435  Ellice  Avenue, 

Winnipeg,  Manitoba 
R3B  1Y6 

fields  of  Research: 

Multidisciplinary  research  into  techniques  and  instrumentation  for 
improved  diagnosis  of  disease  and  monitoring  of  therapy  in  humans.  Research 
activities  include:  design  and  construction  of  specialized  instruments  for 
magnetic  resonance  imaging  and  spectroscopy;  use  of  spectroscopic  methods  to 
investigate  the  molecular  basis  of  disease;  creation  of  sophisticated 
computational  techniques  for  analysis  of  biomedical  data;  application  of 
advanced  techniques  and  instrumentation  to  problems  of  medical  concern, 
including  cancer,  stroke,  and  heart  research. 

Contact:  Dr.  I.C.P.  Smith  Director  General  (204)  983-7526 _ 

Visiting  fellourshifts  in  Canadian  Qo&ernfnent  /laboratories 

This  program  provides  promising  young  scientists  and  engineers  with  the 
opportunity  to  work  with  research  groups  or  leaders  in  Canadian  government 
laboratories  and  research  institutions. 
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FORMATION  OF  FULLERENES  AND  THEIR  ISOMERS 
YU.  E.  LOZOVlK,  A.  M.  POPOV 

Institute  of  Sfiectroscofitf,  Russian  ^cadenuf  of  Science,  192092,  Jlfroitsk,  Moscow  region,  Russia 
(First  received  13  February  1998;  accepted  for  presentation  during  IAS-4) 

Since  the  discovery  of  fullerenes  the  explanation  of  their  formation  mechanism  is  one  of 
the  most  interesting  and  puzzling  problems  in  fullerene  science.  In  our  review  report  we 
consider  various  models  for  fullerene  formation:  assembling  from  graphite  sheets,  assembling 
of  other  clusters,  models  of  'nautilus'  and  'fullerene  road'  and  different  ways  of  annealing  from 
clusters  with  other  structure  (See  also  [1]).  Two  contradictory  facts  should  be  explained. 

A  set  of  experimental  data  shows  than  fullerenes  easily  form  from  hot  carbon  clusters  of 
arbitrary  structure  and  size  during  their  annealing.  Nevertheless,  only  few  fullerenes  (C60,  C60, 
and  several  other)  are  abundant. 

It  was  proposed  that  in  typical  conditions  of  are  discharge  or  during  laser  ablation  for 
mation  of  fullerenes  takes  place  through  following  stages:  firstly  carbon  clusters  form  in  hot 
unequilibrium  plasma  and  after  that  these  clusters  anneal  in  cooler  regions  of  plasma  and 
transform  to  fullerenes.  However,  this  model  explains  only  the  first  of  two  mentioned  above 
facts  and  therefore  needs  in  further  assumptions  to  develop  corresponding  scenario. 

The  only  assumption  which  is  in  agreement  with  the  mentioned  theory  was  suggested:  the 
selection  of  abundant  fullerenes  takes  place  after  the  fullerene  formation.  Here  we  carry  out 
the  detailed  analysis  of  experimental  facts  concerning  this  problem.  We  propose  that  abundant 
fullerenes  selection  is  mainly  due  to  reactions  of  molecule  C2  insertion  into  fullerene  and 
molecule  C2  emission  by  fullerene  [1].  Therefore  the  relationship  of  rates  of  these  two  channels 
of  fullerenes  interconvertion  determines  a  set  of  abundant  fullerenes.  Namely,  for  fullerenes 
C28,  C32,  and  C84,  the  constant  of  reaction  of  molecule  C2  insertion  is  small;  for  fullerenes 
C36,  C44,  and  C76,  the  constant  of  reaction  of  molecule  C2  emission  is  small;  and  for  the  most 
abundant  fullerenes  C50,  C60  and  C70  both  constants  of  reactions  are  small  in  comparison 
with  that  for  fullerenes  of  neighbour  size.  The  experimental  conditions  where  microcluster 
insertion  or  emission  by  fullerenes  or  both  processes  take  place  are  discussed. 

The  constants  of  reactions  of  molecule  C2  insertion  and  emission  are  determined  by  local 
structure  of  fullerene  area  where  the  reaction  take  place.  Therefore  these  constants  may  be 
different  for  fullerene  isomers  with  different  local  structure.  Thus  we  believe  that  observation 
only  one  isomer  of  fullerenes  C60  and  C70  and  a  few  number  of  isomers  of  some  other 
abundant  fullerenes  may  be  explained  by  selection  with  the  help  of  these  reactions. 

This  work  was  supported  by  the  grants  of  Russian  Foundation  of  Basic  Research,  Pro 
grams  "Fullerenes  and  atomic  clusters",  "Surface  atomic  structures"  and  "Physics  of  nanos 
tructures". 
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AEROSOLS  ELECTRODYNAMIC  PARAMETERS  INVESTIGATION: 
IMPORTANCE  FOR  A  NUMBER  PHENOMENON 

SERGEY  BERESNEV  AND  ALEXANDER  STARINOV 

flefiartment  of  General  and  Molecular  Physics,  Uhral  State  University, 

Ekaterinburg,  620083,  Russia  E-mail:  sergey  heresnetf&usu  ru,  alexanderstarinof&usu  ru 
( First  received  02  March  1998;  accepted for  presentation  during  IAS -4) 

The  rapt  of  attention  is  now  given  to  questions  connected  with  dynamics  of  heating, 
evaporation,  destruction  and  movement  of  aerosol  particles  under  the  influence  of  directed 
electromagnetic  radiation,  both  solar  radiation  and  powerful  laser  radiation.  The  theory  of  the 
droplet  evaporation  in  the  field  of  directed  radiation  is  now  known  to  solve  three 
interconnected  essential  problems.  First,  it  is  necessary  to  determine  heat  sources  distribution 
of  the  electromagnetic  origin  within  a  particle.  Second,  the  solution  of  the  heat-conduction 
equation  (considering  conditions  of  heat  exchange  with  environmental  gas  of  course)  allows 
finding  out  temperature  distribution  within  the  drop  volume.  And  third,  it  is  necessary  to 
analyze  processes  a  heat-  and  mass-transfer  in  gas  environment  using  the  kinetic  theory.  The 
problem  of  aerosol  particle  movement  under  photophoretic  force  action  seems  to  partition 
similarly.  Thus  complex  character  of  aerosol  problems  does  not  allow  ignoring  either 
electrodynamical  or  kinetic  part  of  the  solution. 

The  droplet  evaporation  time  in  a  radiation  field  is  well-known  to  depend  on  absorption 
factor  JO  which  can  be  obtained  as  a  function  of  the  particle  parameters,  such  as  complex 
refraction  index,  size  and  form. 

Following  two  approximations  restrict  most  of  all  recently  published  theoretical 
investigations  of  droplet  evaporation  (their  review  is  given  in  the  monograph  [1]).  According  to 
the  first  one  the  heat  sources  distribution  within  particle  is  considered  to  be  homogeneous.  One 
of  the  other  restrictions  is  the  usage  of  hydrodynamic  approximation  at  the  description  of 
process  heat-  and  mass-transfer  in  a  gaseous  phase.  Such  theories  are  applicable  only  for  small 
Knudsen  numbers,  where  it  is  enough  to  consider  the  steam  diffusion  and  thermal  conductivity 
of  gaseous  mixture  processes  only.  So  it  is  clear,  to  avoid  the  first  restriction  in  numerical 
solution  we  ought  to  give  a  main  attention  to  the  precision  of  the  electrodynamical  parameters. 
That  is  not  trivial  task,  due  the  complexities  of  theory  even  for  spherical  homogeneous 
particles.  Recently,  certain  progress  has  been  achieved  in  kinetic  part  of  evaporation  problem 
solution  [2,3]  also.  These  newly  appeared  theories  allow  to  use  them  to  analyze  kinetics  of 
evaporation  aerosol  particles  in  the  whole  range  of  Kn,  taking  into  account  optical,  heat  and 
kinetic  properties  of  a  particle  and  a  gaseous  phase. 

The  electrodynamical  part  of  problem  can  be  solved  on  the  basis  of  the  Lorenz-Mie  theory 
[4]  for  scattering  and  absorption  of  electromagnetic  radiation  by  a  spherical  or  elliptical  particle 
(one  or  some  layers).  Though  problem  of  scattering  and  absorption  is  known  to  be  solved  for  a 
long  ago,  numerical  results  and  therefore  possibilities  for  analyzing  have  been  received  recently 
because  of  development  of  computer  facilities  [5,6,7].  Calculation  complexities  make  it  difficult 
to  achieve  exact  numerical  results  thus  the  represented  results  are  the  most  often  incorrect  or 
reflect  qualitative  view  only.  The  main  results  of  an  electromagnetic  part  of  aerosol  problems 
are  following:  the  factor  of  absorption  Jo,  asymmetry  factor  of  the  temperature  distribution  on 
a  surface  of  a  particle  J1  (it  is  for  the  first  time  appeared  in  [8]),  in  general,  J-L  factors,  and  a 
source  function  of  radiation  B.  So  the  precise  values  of  JO  are  very  important  in  problems  of 
droplet  evaporation  because  quantitatively  determine  evaporation  time  of  a  drop  as  shown 
above.  Value  JI  specifies  the  angular  non-uniformity  of  the  heat  sources  at  particle  surface  and 
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appears  in  a  photophoretic  problem  [8]  and  determines  both  a  direction  and  magnitude  of 
photophoretic  force  and  the  particle  movement  velocity.  Thereby  it  is  necessary  to  calculate  Jl 
as  exactly  as  possible,  but  its  precision  limits  with  evaluation  time.  Our  algorithm  allows  to  get 
18  decimal  signs  and  guaranteed  correct  values  for  the  whole  range  of  diffraction  parameter 
and  complex  refractive  index.  It  is  known,  the  main  difficulty  of  such  calculation  is  getting  so- 
called  Mie  coefficients  which  define  magnitudes  of  Jl.  Because  of  Mie  series  for  these 
electrodynamic  parameters  converge  too  slowly  so  the  maximal  precision  of  Mie  coefficients  is 
necessary.  Precision  of  our  method  is  approached  by  combination  of  the  best  sides  of  Lenz  and 
Bohren-Huffman  algorithms  taking  ito  account  possibilities  to  evaluate  some  types  of  non- 
spherical  particles.  Logarithmic  derivation  and  basic  mathematical  functions  was  calculated 
with  continued  fractions  method,  besides  the  criterion  of  the  number  items  in  series  was 
modified  too.  In  detail  this  theory  of  photophoresis  for  the  whole  range  Kn  is  written  in  [9]. 

The  analysis  of  mentioned  electrodynamic  parameters  have  been  already  carried  out  [7],  but 
the  most  of  the  investigations  concern  the  abstract  dependence  of  B  on  dimensionless  radius  R 
and  non-existing  refraction  index  n  and  the  absorption  index  k.  Probably  these  dependencies 
are  not  related  to  reality,  at  least  because  values  n  and  k  for  really  substances  are 
interconnected  with  Kramers-Kronig  equation.  We've  carried  out  the  systematic  analysis  of 
values  JO  for  aerosols  of  various  substances  types  [10]  taking  into  account  the  aerosol 
classification  given  at  [1 1].  Rather  simple  half-empirical  formula  describing  average  (the  factor 
of  absorption  for  small  particles  is  known  to  have  a  so-called  ripple  structure  at  its  dependence 
on  R)  behavior  of  values  JO  offered  for  various  types  of  substances.  For  the  first  time  the 
similar  formula  was  offered  by  Shifrin  [12].  But,  due  to  the  method  of  its  construction  it  is 
suitable  only  for  water-containing  aerosols  and  describes  only  bottom  bound  of  true  values  JO 
[10].  The  Shifrin's  formula  upgraded  by  us  is  now  suitable  for  solid  aerosol  particles  also.  The 
systematic  analysis  of  factors  of  next  orders  J2  ,  J3  (which  apparently  make  more  exact  of 
values  mentioned  above  JO  and  Jl)  is  now  being  conducted. 

This  work  was  partially  supported  by  the  Grant  for  Scientific  Research  (No.  96-01-00756) 
from  the  Russian  Foundation  for  Basic  Investigation  (RFFI). 
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INSTABILITY  OF  A  CHARGED  DROP  FREELY  FALLING  IN  THE  ATMOSPHERE 
KOROMYSLOV  V.A.,  shirYaeYa  S.O. 

Uarostaol  State  University,  Physical  faculty, 

Sovetskaya  7*7,  Uaroslaoi,  750000,  Russian,  Ph.  (0252)  22  -  23  -  25  Shiryaeva  S.O. 

(First  received  21  October  1997;  accepted  for  presentation  during  IAS-4 ) 

The  problem  of  dispersion  of  a  charged  drop  which  is  freely  falling  in  surrounding  media 
presents  significant  interest  in  connection  with  the  numerous  applications  in  various  sections 
of  physics  of  aerosol  systems.  The  instability  of  a  large  charged  drop  freely  falling  in  media 
resulting  from  joint  action  of  a  sheer  flow  on  the  drop  -  media  interface  and  its  own  charge 
results  in  deformation  of  aerosols  distribution  function  of  the  sizes  and  charges  of  drops.  In 
this  connection  the  problem  of  finding  the  critical  conditions  of  instability  of  a  charged  liquid 
drop,  moving  with  constant  speed  in  a  dielectric  media  presents  interest. 

Solving  the  system  of  the  electrohydrodynamic  equations  we  received,  that  the  charged 
drop  is  capable  to  undergo  instability  in  a  flow  of  a  liquid  or  gas.  It  is  accompanied  bv  emission 
of  heavily  charged  daughter  micro  droplets.  The  parents  drop  have  a  subcritical  charge  due  to 
instability  to  self  own  charge.  It  is  possible  due  to  a  superposition  of  two  above  listed 
instabilities.  The  drop  can  undergo  instabilities  of  two  types:  aperiodic  and  oscillatory, 
depending  on  the  relation  of  a  drop  and  media  density,  the  quantity  of  charge  and  velocity  of  a 
media  flow.  The  aperiodic  instability  can  be  realized  by  deformation  to  extended  spheroid,  then 
a  drop  break  up  on  two  parts  of  the  comparable  sizes  (at  small  velocity  of  a  flow)  or  deforms 
to  the  parachute  form  which  break  up  on  set  of  fine  and  a  several  large  drops  (at  high  velocity 
of  a  flow). 
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SIZE  DISTRIBUTION  OF  RADIOACTIVE  PARTICLES  RESUSPENDED  IN  THE 
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(First  received  4  November  1997;  accepted  for  presentation  during  IAS-4) 

Size  distribution  measurements  of  particulate  radionuclides  were  performed  at  two  sites  in 
the  Chernobyl  30  km  zone  using  several  cascade  impactors.  The  results  obtained  in  the  period 
September  1986  till  June  1993  were  discussed  in  regard  to  the  general  assumption  in  inhalation 
dose  assessment  of  a  log-normal  activity  size  distribution.  At  Zapolie  (a  site  14  km  far  from  the 
Chernobyl  reactor)  in  91  %  of  all  measured  distributions  a  bimodal  distribution  was  observed. 
In  most  cases  the  medians  were  in  the  ranges  4  pm  and  20  pm  -  30  pm.  According  to  soil 
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granulometric  data  this  finding  was  explained  by  superimposing  two  processes:  local  resuspension 
and  advective  transport  of  radioactive  aerosol  from  highly  contaminated  territories.  The  mean  air 
concentration  showed  an  increasing  part  of  inhalable  particles  with  the  years  since  the  accident. 
In  1993  the  inhalable  fraction  was  about  48  %  of  the  total  concentration.  At  Pripyat,  a  site 
situated  within  a  highly  contaminated  area,  unimodal  types  of  size  distributions  were 

predominant  with  the  median  diameters  in  the  range  5  pm  -  10  pm  for  Cs.  For  the  three 

nuclides  Cs,  Ce  and  Ru  very  similar  types  of  distributions  were  observed.  Apparently 
the  radioactive  aerosol  was  of  fuel  origin.  During  a  forest  fire  at  a  distance  of  17  km,  the  main 
part  of  radioactivity  was  measured  to  be  associated  with  to  submicrometer  particles  with  median 
diameters  in  the  range  0.28  pm  -  0.50  pm. 
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COLLECTIVE  ELECTROMAGNETIC  AND  HEAT  EFFECTS  IN 
AEROSOL  SYSTEMS  TWO  AEROSOL  INTERACTED 
PARTICLES-CONTINUOUS  MEDIUM 
UVAROYA  L.A.*,  KRIVENKO  I.V.**,  SMIRNOVA  M.A.** 

*  Uloscou/  State  Technological  University  “Stankin  ”  ,  70/70*/,  Uloscoov,  Vadkotsskg  sir.,  3a, 

**  Tver  State  Technical  University,  170026,  Tver,  v4f.  Nikitin  entb .  ,  22 
( First  received  10.10.97;  accepted  for  presentation  during  IAS-4) 

In  this  paper  we  investigated  collective  effects,  conditioned  by  the  electromagnetic  and  heat 
interaction  in  placed  in  continuous  medium  two  aerosol  particles  system.  There  were  solved  the 
system  of  stationary  Maxwell  equations  for  two  spherical  absorptive  particles  and  heat  equation 
with  heat  source,  initiated  by  electromagnetic  radiation: 

V2Ey-  +  k  1Sj  E j  =  0,  V2H  +  k2  SjHj  =  0, 

VDj  =  0,  VBy  =  0, 

v  (Xj  T )  )  +  q j  =  o, 

q j  =  4;rn;-  m;-|E|2I/  (n3l),  j  =  1,2. 

Here  are:  k  -  27t  IX  X  _  electromagnetic  wavelength,  £  =  e  +  &  _  complex  dielectric 

permittivity,  T  -  temperature,  *  -  coefficient  of  the  heat  conductivity,  *  =  (T),  q  -  the  density 
of  the  heat  source,  n  -  refractive  parameter,  m  -  adsorption  coefficient,  I  -  intensity  of  the 
initiative  radiation,  the  indexes  j  =  1,  2  are  related  to  the  first  and  the  second  particles 

accordingly,  the  index  j  =  3  -  to  the  surrounding  medium,  e3  “  >  ^3  Using  the  received 
analytic  solutions  for  the  electric  and  magnetic  vectors  in  the  form  of  the  infinite  system  of  linear 
algebraic  equations  [1]  there  were  received  a  program  for  the  calculation  of  the  densities  q,-  in  the 
each  particle  and  the  temperatures  Tj.  By  means  of  carrying  out  computations  there  were  varied 
the  radii  of  the  particles  rj,  the  interparticle  distance,  the  intensity  of  radiation  I,  wavelength, 
optical  and  heat  characteristics.  In  the  picture  there  are  presented  as  a  primer  the  diagrams, 
received  on  the  basis  of  the  carrying  out  computations  for  water  drops.  There  were  assumed,  that 
=  10.6  mcm,  r,=l  mcm,  r2=l  —  1.4  mcm,  the  temperature  of  the  undistorted  by  the  presence  of 
the  particles  atmosphere  T0  =273  °K,  the  intensity  of  initiative  radiation  Ih  I2  ,  I|=106  W/m2, 
I2=107  W/m2. 
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The  rectangles  are  shaded  at  the  pattern  and  accords  the  following  cases:  1)  B,  C  for  1=1,  h 
I=I2,  accordingly,  there  were  there  were  taken  into  consideration  the  electromagnetic  and  heat 
interactions;  2)  D  n  E,  1=  I,  h  1=  I2  accordingly,  there  were  taken  into  consideration  only 
electromagnetic  interactions  of  the  particles  (the  computation  of  the  temperature  was  carrying 
out  for  single  particles  on  the  basis  of  the  found  from  the  electrodynamics  problem  heat  sources 
densities)  was  hold  haw  for  the  single  particles.  At  the  ordinate  axis  there  are  put  the  values  of  the 
temperature  at  the  surface  of  the  first  particle.  Since,  in  general,  the  surface  temperature  of  the 
particles  Tq  depends  on  the  surface  point  M®’  then  there  was  computed  Ts{  in  the  point  M0(I) 

with  the  coordinates  ^  =r,,  11  =  71  in  bispherical  coordinate  system  for  the  clarity.  The  va!ueTsl 
was  determined  with  the  consideration  of  Knudsen  layer  influence. 


The  represented  diagrams  are 
illustrated  the  increase  of  the  heat 
interaction  caused  contribution  with 
the  rise  of  the  second  particle  radius 
(it  goes  to  13%  for  r2=1.4  mcm,  if 
1=  I2,  and  to  28%,  if  1=1,). 
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A  PROGRAM  TO  STUDY  THE  EFFECT  OF  AEROSOLS  ON  ATTENUATING  THE 
SOLAR  RADIATION  IN  TAIWAN  (1994) 
CHUNG-M1NGLIUETAL 

IDefiartonent  of  dtntosfiheric  Sciences,  National  Taiwan  University, 

Taifiei,  Taiwan,  Jl.O.C.  liucn® cans ntu edu .iw 
(Received  8  February  1997) 

Aerosols  are  effective  on  scattering  the  solar  radiation.  The  surface  aerosols  would  hence 
affect  the  local  visibility  and  attenuate  the  solar  flux.  This  project  intends  to  gradually  set  up 
observation  program  in  Taiwan  to  analyze  the  effect  of  surface  aerosols  on  the  solar  radiation 
field.  In  the  first  few  years,  we  have  selected  the  Tainan  area  for  study.  It  is  because  that  the 
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area  is  flat  and  with  a  uniform  distribution  of  air  pollutants.  Climatological  data  show  that 
during  September  -  April,  Tainan  was  dry  and  clear,  with  a  prevailing  northerly,  poor  visibility 
and  high  levels  of  PM  10,  i.e.  aerosols  with  diameter  <  10mm;  whereas  during  May-October,  this 
area  was  wet  and  cloudy,  with  a  variable  wind,  good  visibility  and  low  PM  10  levels.  Hence,  we 
have  selected  the  autumn,  winter  and  spring  seasons  as  the  target  period  for  the  future  intensive 
study  period. 

During  February  -  March  1995,  instruments  were  set  up  at  Tainan-Yukang  Meteorological 
Station  to  measure  the  surface  solar  flux,  the  aerosol  composition  and  the  aerosol  optical 
properties.  The  Solar  Spectrum  System  set  up  by  the  Yankee  Environmental  Systems,  Inc.,  was 
used,  which  contains  a  automated  multifilter  rotating  shadow-band  radiometer  (MFR-6)  to 
measure  the  solar  intensity  in  415,  500,  600,  665,  862  and  940nm  with  an  interval  of  lOnm  each. 
Meanwhile,  a  TSP  (Total  Solar  Pyrheliometer)  was  set  up  to  provide  a  standard  total  solar  flux 
dataset  to  be  intercompared  with  those  estimated  by  MFR-6.  The  data  acquisition  system  is 
YESDAS-2.  Meanwhile,  a  sky  video-taping  system  was  set  up  in  along  with  a  ceilometer,  to 
assist  in  the  determination  of  the  clear-sky  condition.  Only  the  data  collected  during  a  clear-sky 
condition,  will  be  used  to  study  the  effect  of  local  aerosois  on  the  attenuation  of  the  solar  flux. 
Otherwise,  the  scattering  effect  by  cloud  particles  on  the  solar  radiation  is  far  more  important 
than  that  by  aerosols. 

A  Scanning  Mobility  Particle  Sizer  (SMPS),  TSI  model  3934,  was  set  up  to  determine  the 
number  spectrum  of  aerosols  with  diameter  between  0.025  -If  0.5mm,  which  was  then  compared 
with  the  number  spectrum  data  collected  simultaneously  by  a  PMS  probe  for  aerosols  with 
diameter  of  0.1  -U,  10  mm.  Meanwhile,  an  Integrating  Nephelometer,  TSI  model  3563,  was  set  up 
io  determine  liie  iigiii  scattering  coefficient  (m-i)  of  aerosols.  The  instrument  is  sensitive  enough 
to  measure  the  scattering  coefficient  as  low  as  to  10-7m-l,  and  can  provide  the  total  and  the 
backward  scattering  coefficient  of  aerosols  in  the  band  of  the  red,  green  and  blue  color, 
respectively. 

In  order  to  determine  the  composition  of  aerosols,  a  GBM-2000H  high  volume  sampling 
system  was  set  up  to  collect  the  aerosol  samples.  The  filter  used  was  Whatman  41  (20x25  cm). 
Since  only  a  Hitachi  Z-8100  polarized  Zeeman  AAS  was  available  during  the  experimental 
period,  only  the  concentration  of  the  elements  of  Al,  Fe,  Mn,  Na,  Mg,  Zn,  and  Pb  were 
determined.  The  data  of  Pb,  Na  and  Al  were  used  as  an  indicator  of  the  anthropogenic,  marine 
and  crustal  influence. 

Currently,  the  datasets  collected  during  February-March  1995  are  still  under  detailed 
analyses.  A  preliminary  report  to  the  National  Science  Council  with  a  project  ID  no.  NSC84- 
262I-M002-037  is  available  form  the  author.  The  whole  research  team  contains:  Chung-Ming 
Liu,  Fei-Jan  Lin  (Institute  of  Oceanography,  National  Taiwan  University),  Chung-Teng  Lee 
(Graduate  Institute  of  Environmental  Engineering,  National  Central  University)  and  Hsiu-Wu 
Chang  (central  Weather  Bureau). 

12€4. 
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PHASE  EVOLUTION  OF  ATMOSPHERIC  CLOUDS."  NEW  CONCEPTION  BASED 

ON  EXPERIMENTAL  DATA 
ANATOLY  N.  NEVZOROV 

Central  Serological  Observatory,  flolgoftrucbof.  Moscow  Reg ..  1H1 700  Russia  cloud®  adonis  Jasnetiu 
(First  received  24  February  1998;  accepted  for  presentation  during  IAS-4) 

The  present  knowledge  of  two-phase  microstructure  and  phase  evolution  of  clouds  at  negative 
temperatures  being  basically  a  priori,  is  in  poor  general  agreement  with  the  factual 
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“Tlfcto»^"togCo7oMy  supercooled  water  drops  as  commonly  accepted,  actually  ioe 
fraction  ^"y  dSed  wit/parfctes  less  than  20  to  30  mkm  in  size  and  up  to  tens  of 

‘^T'B^urelyteYnT^xXby^efmition,  clouds  integrated  here  as  ice-containing  clouds 
ncC)B  equally  practically  always  carry  liquid  droplets  up  to  tens  and  hun^ds  ^ 

size  The  liquid  phase  in  ICC  persists  at  temperatures  down  to  at  least  -  55  C.  As  to  mass  an 
numerical  content,  the  droplet  5  action  is  comparable'  with  ice  one  and  exhibits  positive  spatial 

C0™' Stoed  represents  the  complete  set  of  signs  of.  condensation  b^n  b^ 

condensed  phases  in  mixed  clouds  which  include  almost  without  exception  all  ICC.  As  tins  Was 
place,  in  all  ICC  the  relative  air  humidity  proves  to  be  lower  than  saturated  rela  iv  q 

Wat4r  it  is  found  from  the  comparison  of  magnitudes  of  microphysiral 

through  the  use  of  different  physical  methods,  that  the  substance  of  ICC  liquid  droplets  has  the 

refractive  index  between  1.8  and  1.9  and  hence  the  density  2.1-2.2  g.cnr  ,  and  the  evaporation 
retractive  moe  important  to  add  thereto  that  the  known  phenomenon  of 

cotouredUgloria  o^a  m^^loud  bVelemcufarUy  infeed  as  the  firs, -order  bow 

" fr™ 5l^"^»S  ^bo,h  solid  and  melted  amorphous  ice.  The  amorphous 
water11  has  the  vitrification/softrening  temperature  135  K  and  the  flowability  limit  at  about  ISO  K 
™20'C)  ht  mehed  state,  this  is  capable  of  spontaneous  crystallization  with  transfomnng  to  usual 

1Ce  The  analysis  of  great  totality  of  both  known  and  newly  obtained  experimental  facts,  based  on 

the  fundamentals  of  the  physical  chemistry,  leads  to  the  following  conclusions. 

Hatr^low™  condensation  enthalpy  of  all  condensed  phases  of  water  the  A-wmc  can 
nucleate  only  though  direct  condensation  from  vapour.  At  the  same  time,  A-wata Play? ' 

in  comparable 

concentrations  being  by  orders  different  from  these  of  the  known  ice-forming  nuclei,  suggests  the 
universal  dominant  role  of  the  mechanisms  of  condensation  and  partial  ciystaUization  ofA-wate 
in  formation  of  ICC  Essential  independence  of  average  concentrations  of  both  ice  and  liquid 
particles  ^of* temperature,  including  lower  than  -40oC  (gives  the  md.ca.ion  of  uniformity  of 

miCrwtifolufd”nt^toTi^Twater  clouds  can  be  resulted  from  no.  only 

ZSAT&JSL  It  KtS. *• 

secldaryke  forcing  nuclei.  As  follows  fgmourdag  this  evaporat.ou-reactwat.on 
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mechanism  forms  the  nuclei  of  both  condensation  and  subsequent  crystallization  of  A-water  and 
is  far  more  productive  in  ice  generation  than  the  freezing  mechanism.  The  abundance  in  the 
atmosphere  of  cloudiness  layers  with  vapour  supersaturation  relatively  to  ice  implies  that  the  A- 
water  condensation  nuclei  are  usually  absent  in  dry  air,  and  possible  obligatory  condition  for 
their  natural  generation  is  the  intermediate  condensation  of  ordinary  water. 

In  a  water  cloud,  the  secondary  nuclei  are  capable  to  be  collectively  generated  under  the 
lowering  of  environmental  humidity,  sufficient  for  though  the  smallest  droplets  to  evaporate.  The 
originated  thereon  particles  of  A-water  and  ice  are  first  very  slowly  growing  to  sizes  of  order  of  20 
mkm.  This  just  gives  the  most  real  explanation  of  many-hours  lifetime,  as  observed,  of 
supercooled  water  clouds  which  are  in  fact  in  unstable  "latent-mixed"  state.  As  the  gravitational 
fall  of  growing  particles  accelerates,  the  slowest  molecular  diffusion  mode  of  Bergeron  phase  re¬ 
condensation  converts  to  increasingly  fast  convective  mode,  completed  by  the  avalanche-type 
process  of  full  evaporation  of  ordinary  water  with  vapour  deposited  on  A-water  and  ice  particles 
(Bergeron  -Fiodeiseo  process  in  extended  sense). 

The  terminal  stage  of  the  phase  evolution  of  a  cloud,  called  above  ICC,  is  the  equilibrium 
three  phase  system.  The  utilitarien  definition  of  ICC  may  be  either  or  both  colloidally  stable 
mixed  cloud  and  "quasi-ice"  cloud  in  which  a  part  of  disperse  ice  stays  in  the  metastable  form  of 
intermediate  liquid  condensate. 

The  content  of  A-water  in  ICC  averages  between  60%  and  80%  of  total  water  content  at  all 
temperatures  down  to  -55oC.  The  droplet  effective  diameters  vary  in  most  cases  within  the  limits 
20  mkm  and  lOOmkm.  The  droplets  of  A-water  have  as  a  whale  a  dominant  impact  on  diverse 
optical  properties  of  ICC,  far  from  excluding  cirrus  clouds  even  at  temperatures  lower  than  - 
4U'C. 

The  conclusions  suggested  are  deduced  solely  from  the  analysis  of  wide  totality  of 
reproducible  observational  evidence  and  experimental  data  as  well  as  of  scientific  fundamentals. 
These  not  only  refine  the  basic  conceptions  of  the  physics  of  cold  clouds  but  also  put  forward 
comprehensive  explanations  for  numerous  poorly  understandible  phenomena  involved. 


YflK  541.18 

ON  SPRAYING  OF  ELECTRIFIED  CAPILLARY  JETS 
GERTSENSHTEIN  S.YA.,  LYAKHOV  A.G.,  NEKRASOV  LV. 

Institute  of  Mechanics,  MSU  ff 9899  Moscow.  Michurindki  firosfiekt,  f 
(Received  16  Decetnber  1997) 

Main  attention  in  this  work  will  be  given  to  experimental  study  of  features  spraying  of  a 
charged  aerosol  near  the  unexposed  surface.  The  charged  aerosol  produced  on  initiation  of 
corona  discharge  and  subsequent  deposition  of  ions  generated  in  the  corona  discharge  on 
independently  formed  drops  of  aerosol. 

The  experimental  setup  consisted  of  a  corona  electrode,  a  high-voltage  (10-30  kV)  power 
supply,  an  aerosol  generator,  a  grounded  electrode,  a  grid,  and  an  object  for  spraying  (a 
rectangular  plate  and  so  on).  The  aerosol  generator  was  constructed  according  to  the  model  of  an 
atomizer  and  produced  an  aerosol  jet  whose  speed  considerably  exceeded  that  of  the  ion  wind 
near  the  corona  point. 

The  studied  object  comprised  two  Getinaks  plates  covered  on  one  side  by  copper  foil  with 
dimensions  300  mm  *  50  mm.  The  plates  were  installed  so  that  the  foil  was  on  the  outer  (relative 
to  each  other)  surface  of  the  plates.  The  plate-to-plate  clearance  (2  mm)  prevented  electrical 
contact  between  the  plates  when  they  were  wetted.  Charges  collected  by  the  plates  leaked  out 
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through  the  resistors,  and  the  voltage  across  them  was  measured  by  an  electronic  voltmeter.  The 
water  collected  by  the  plates  drained  down  and  was  directed  to  the  measuring  vessels. 

In  particular,  the  experiments  were  carried  out  when  the  water  consumption  q=1.6  cm3/s,  the 
spraying,  period  was  30  s,  the  air  consumption  was  equal  to  1 A  1/s,  and  the  voltage  was  varied  in 
the  range  0-26  kV. 

We  also  carried  out  quantitative  measurements  of  the  current  feeding  the  needle,  the  currents 
through  both  plates,  and  the  water  flows  falling  on  these  plates. 

The  currents  run  off  the  unexposed  II  and  front  12  surfaces  is  relation  to  the  water 
consumption  q  and  needle  voltage  E  are  given. 

Exchange  of  Getinaks  plates  for  a  fine-mesh  wire  netting,  which  intersected  the  entire  cross 
section  of  the  jet,  led  to  a  similar  decrease  of  the  charge  carrying  away  by  the  jet  when  the  water 
consumption  was  increased  from  0.8  to  1.6  cm3/s.  The  amount  of  water  draining  off  he  plates  was 
determined  using  the  measuring  vessels.  The  ratio  of  water  amount  fallen  on  the  unexposed 
surface  to  that  on  the  front  surface  Q1/Q2  is  shown  there  as  a  function  of  the  needle  voltage. 

One  of  the  significant  results  of  this  work  is  that  the  spraying  efficiency  is  independent  of 
water  consumption  (within  the  limits  of  experimental  accuracy).  As  mentioned  above,  with  an 
increase  of  q  the  needle's  feeding  current  does  not  change,  and  the  current  flowing  off  the  plate 
actually  slightly  decreases. 

A  relationship  was  also  studied  between  the  ratio  Q1/Q2  and  angle  of  the  jet  incidence  on  the 
plate  surface.  It  is  shown  that  at  angle  <  45  grad,  the  ratio  Q1/Q2  does  not  change  significantly, 
and  at  angle  =  60  grad,  this  ratio  noticeably  increases. 

One  of  the  most  interesting  investigations  of  this  work  concerns  a  study  of  the  distribution  of 
sprayed  subs  lance  over  die  unexposeu  surface  01  a  piaie. 

It  is  easy  to  see  that  the  interests  of  spraying  falls  to  the  center  approximately  exponentially. 

Also  the  results  of  new  effective  way  of  charged  aerosol  generating  are 
presented.  Aerosol  is  generated  on  oscillating  string  with  small  drops  of  liquid 
exposed  in  high  voltage  field. 
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KINETIC  THEORY  OF  DIFFUSIOPHORESIS  OF  AEROSOL  PARTICLES 
IN  A  BINARY  GAS  MIXTURE 
V.6.CHERNYAK,  S.A.SERESNEV,  S.A.STARIKOV 

Department  of  Molecular  Xhijsics,  Ural  State  Uniirenibf.  Ekaterinburg.  620083.  Xussia 
(First  received  02  March  1998;  accepted  for  presentation  during  IAS-4) 

Concentration  gradients  of  the  chemical  species  in  a  gas  mixture  are  known  to  cause 
movement  of  aerosol  particles.  The  particle  motion  is  commonly  termed  "diffusiophoresis",  and 
the  force  producing  this  motion  is  known  as  "diffusion  force"  [1].  This  phenomenon,  which 
cannot  be  described  within  the  ordinary  continuum  theory,  may  find  various  technological 
applications,  one  of  which  will  be  the  separation  and  collection  of  small  particles  (micron-  and 
submicron-sized). 

The  theory  of  diffusiophoresis  has  been  developed  previously'  only  for  particles  whose  radius 
was  either  much  smaller  or  much  larger  than  the  mean-free  path  of  the  gas  molecules.  The 
analysis  covering  the  regime  of  an  intermediate  Knudsen  number,  i.e.  the  transition  regime,  is  an 
important  but  difficult  problem  in  aerosol  microphysics.  A  few  studies  have  been  made  in  the 
transition  regime  based  on  kinetic  theory  treatments  (one  of  these  theories  is  the  method  of  giant 
molecules  [2]).  The  aim  of  this  work  is  the  elaboration  of  a  consistent  gas-kinetic  theory  for  the 
diffusion  force,  friction  force,  diffusiophoretic  velocity  and  the  study  of 
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their  dependencies  on  the  properties  of  an  aerosol  particle  and  binary  gas  mixture.  Consider  a 
spherical  particle  placed  in  an  infinite  expanse  of  binary  gas  mixture  with  a  low  concentration 
gradients  along  OZ  axis.  As  the  concentration  gradients  are  very  low,  the  velocity  distribution 
functions  for  the  binary  gas  mixture  can  be  linearized.  This  allows  to  split  the  problem  (the 
diffusion  force  problem  and  the  friction  force  problem).  The  particle  surface  temperature  and  the 
temperature  of  a  gas  mixture  are  the  same  (and  constant).  Let  us  use  the  Lorentz's  and  the 
Rayleigh's  vapour-gas  mixture  approximations  when  the  vapour  concentration  is  small,  and  the 
molecular  mass  of  the  vapour  is  much  less  or  much  larger  than  the  molecular  mass  of 
background  gas. 

The  problem  is  solved  in  a  steady-state  formulation  on  the  basis  of  the  linearized 
McCormack  model  kinetic  equation  [3]  under  the  boundary  conditions  of  Maxwell's  type  (diffuse 
reflection  type).  The  integral-moment  method  of  solution  for  arbitrary  values  of  Knudsen 
number  is  employed.  The  set  of  integral  moment  equations  for  macroparameters  was  solved  by 
the  Bubnov-Galerkin  method.  Numerical  calculations  of  the  diffusion  force,  friction  force  and 
diffusiophoretic  velocity  for  the  extensive  range  of  Knudsen  numbers  are  carried  out.  The  results 
obtained  are  compared  to  the  known  theoretical  [2,3]  and  experimental  [4,5]  data. 

This  work  was  supported  by  the  Grant  for  Scientific  Research  (No.  96-01-00756)  from  the 
Russian  Foundation  for  Basic  Research  (RFBR). 
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DIFFUSIOPHORESIS  OF  AEROSOL  PARTICLES  AT  ARBITRARY  KNUDSEN 
NUMBERS;  APPLICATION  OF  THE  SHERMAN'S  METHOD 
S.A.BERESNEV,  A.S.PASECHNICK 

Pejtartment  of  Molecular  Physics,  Ural  Stale  University,  Ekaterinburg,  620083,  Russia 
(First  received  02  March  1998;  accepted  for  presentation  during  IAS-4) 

Concentration  gradients  of  the  chemical  species  in  a  gas  mixture  are  known  to  cause 
movement  of  aerosol  particles.  The  particle  motion  is  commonly  termed  "diffusiophoresis",  and 
the  force  producing  this  motion  is  known  as  "diffusion  force"  [1],  This  phenomenon,  which  cannot 
be  described  within  the  ordinary  continuum  theory,  may  find  various  technological  applications, 
one  of  which  will  be  the  separation  and  collection  of  small  particles  (micron-  and  submicron¬ 
sized). 

The  theory  of  diffusiophoresis  has  been  developed  previously  only  for  particles  whose  radius 
was  either  much  smaller  or  much  larger  than  the  mean-free  path  of  gas  molecules.  The  analysis 
covering  the  regime  of  an  intermediate  Knudsen  number,  i.e.  transition  regime,  is  an  important 
but  difficult  problem  in  aerosol  microphysics.  A  few  studies  have  been  made  in  the 
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transition  regime  based  on  kinetic  theory  treatment  (one  of  these  theories  is  the  method  of  giant 
molecules  [2]). 

The  strict  and  consequent  approach  to  the  problem  should  be  based  on  the  decision  of  the 
Boltzmann  equation  (or  appropriate  model  kinetic  equation  of  rather  high  order)  with  adequate 
boundary  conditions  for  the  distribution  function  on  a  particle  surface.  The  first  stage  of  the 
problem  decision  at  such  level  is  presented  in  the  report  of  V.Chemyak,  S. Beresnev  and 
S.Starikov  "Kinetic  theory  of  diffusiophoresis  of  aerosol  particles  in  a  binary  gas  mixture"  (where 
the  results  for  the  small  concentration  of  one  species  are  obtained).  The  solution  of  the  problem 
for  arbitrary  concentration  of  species  encounters  a  number  of  serious  difficulties  of  computing 
character  (one  of  them  necessity  for  accounts  every  time  to  set  parameters  of  a  specific  binary 
mixture). 

The  aim  of  this  report  is  the  attempt  of  reception  of  estimated  results  (with  an  error  no  more 
than  10  %)  for  the  friction  force,  diffusion  force  and  difFusiophoretic  velocity  for  the  arbitrary 
concentration  of  species  in  a  binary  gas  mixture  in  the  whole  range  of  Knudsen  numbers  on  the 
basis  of  a  so-called  Sherman's  method  [3]  (interpolation  method  allowing  on  the  known  decisions 
in  free-molecular  and  hydrodynamical  limits  to  receive  results  in  the  intermediate  regime). 

Note,  that  the  Sherman's  method  for  phoretic  problems  in  case  of  gas  mixtures  is  used, 
apparently,  for  the  first  time. 

The  received  results  are  compared  with  known  theoretical  and  experimental  data.  The  high 
efficiency  of  the  developed  technique  is  shown.  The  received  expressions  can  be  useful  for  the 
practical  estimations  of  diffusiophoretic  behaviour  of  aerosols  in  binary  gas  mixtures. 

This  work  was  supported  by  the  Grant  for  Scientific  Research  (No.  96-01-00756)  from  the 
Russian  Foundation  for  Basic  Research  (RFBR). 
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GLOBAL  CHANGES  OF  COMPOSITION  AND  TEMPERATURE  OF  THE 
ATMOSPHERE  CAUSED  BY  SULFUR  DIOXIDE  DISCHARGES 
INTO  ENVIRONMENT 

DYOMINOVLG.’,  ZADOROZHNY  A. M.\  ELANSKYN.F.  * 

Novosibirsk  State  University,  Novosibirsk,  630090,  Russia; 

2  Institute  of  Nbuosftheric  RJa/sics,  RrfS,  Uloscoa r,  f090f7,  Russia 
(First  received  10  April  1998;  accepted  for  presentation  during  IAS-4) 

A  two-dimensional  zonally  averaged  model  is  used  to  examine  global  changes  of  composition 
and  temperature  of  the  troposphere  and  stratosphere  caused  by  sulfur  dioxide  discharges  into 
environment,  which  are  due  to  the  mount  Pinatubo  eruption  and  regular  flights  of  supersonic 
aviation  in  the  period  of  1990  -  2015.  The  model  self-consistently  calculates  diabatic  circulation, 
temperature,  and  distribution  of  45  gas  constituents  and  distribution  of  condensed  particles  in  a 
sulfate  aerosol  layer.  To  adequately  represent  the  main  features  of 
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sulfate  aerosols  of  the  atmosphere  with  sizes  in  an  interval  0.0064  <  r  <  5.2  microns,  a  rather 
complete  scheme  of  photochemical  changes  of  sulfur  compounds  has  been  used  along  with  the 
most  important  microphysical  processes  including  nucleation,  condensation,  evaporation,  and 
sedimentation.  To  take  into  account  gas  component  sinking  on  aerosol  particles  surface,  six 
heterogeneous  chemical  reactions  are  used.  The  calculations  are  made  for  the  latitudes  from  the 
North  to  South  poles  at  altitudes  from  0  to  50  km.  It  is  shown  that  megaton  discharges  of  sulfur 
dioxide  in  the  atmosphere  during  the  Rnatubo  eruption  result  in  significant  changes  of 
temperature,  gaseous  and  aerosol  composition  of  the  troposphere  and  stratosphere.  For  example, 
by  the  end  1991  we  have  in  tropics  (30°N  -  20°S)  at  altitudes  of  22  -  24  km  a  -2.5-3.5K  increase  in 
temperature,  while  at  altitudes  of  5  -  8  km  a  -0.8-1. OK  decrease  in  temperature.  It  is  caused  by 
the  intense  absorption  of  solar  radiation  by  aerosol  particles  from  powerful  eruptive 
stratospheric  clouds.  These  clouds  play  a  role  identical  to  that  of  polar  stratospheric  clouds 
leading  to  form  the  ozone  hole.  At  the  surfaces  of  particles  forming  these  clouds  comparatively 
inactive  HC1  and  ClONCh  transform  itself  into  more  active  chlorine  components.  In  -100  days 
after  eruption  this  results  in  a  5-7%  decrease  in  total  ozone  at  latitude  of  35°N-25°S.  An  autumn 
transport  of  eruptive  aerosols  to  higher  latitudes  brings  about  a  significant  variation  of  ozone  in 
the  polar  region.  This  effect  is  most  pronounced  over  Antarctic  where  the  spring  1992  decrease  in 
total  ozone  receives  a  15  -  18%  addition  in  comparison  with  1991.  It  is  the  result  of  the  sharp 
decrease  of  the  ozone  at  the  heights  of  1 1  -  13  km  and  17-28  km.  Powerful  discharges  of  sulfur 
dioxide  from  the  Pinatubo  eruption  significantly  increase  the  aerosol  optical  thickness  of  the 
stratosphere.  This  leads  to  a  -0.28K  decrease  in  monthly  mean  global  temperature  at  the  Earth's 
surface  by  the  end  of  1 992. 

^.alcuiaiions  of  global  impact  by  regular  flights  of  500  supersonic  aircraft  on  gaseous  and 
aerosol  composition  of  the  troposphere  and  stratosphere  are  carried  out  with  the  two  values  of 
nitrogen  oxide  emission  index  (EI(NOx)),  15  g  and  5  kg  of  NO2  equivalent  per  1  kg  of  fuel. 
Emission  index  for  SO2M2O,  CO,  CO2  and  CH4  are  adopted  to  0.4;  1230;  1.5;  3160  and  0.2  g  per 
1  kg  of  fuel.  Averaged  global  fuel  consumption  is  80  megaton  a  year.  The  ratio  of  a  mean  speed 
of  nights  to  the  sound  velocity  (Mach  number)  is  2.4.  Calculations  are  carried  out  with  account 
taken  for  SO,  injection  into  the  atmosphere  from  aircraft  engines  as  well  as  without  this  injection 
at  all.  Three  kinds  of  sulfur  compounds  emission  are  used:  as  gas  (100%  SO,),  as  gas/particles 
mix  (90%  SO2  Grid  10%  SO2  converts  into  aerosol  particles),  and  as  100%  particles.  The  size  of 
sulfate  particles  is  taken  to  be  0.0 1  microns. 

It  is  shown  that  it  is  necessary  to  take  into  account  the  processes  involving  atmospheric 
aerosol  particles  in  order  to  be  able  to  adequately  estimate  global  change  gaseous  composition  of 
the  atmosphere  by  regular  flights  of  supersonic  aviation.  Thus,  consideration  of  heterogeneous 
surface  processes  on  particles  of  background  (EI(SO2)=0)  sulfate  aerosol  layer  leads,  in  the  entire 
region,  to  a  significantly  lower  ozone  destruction  than  consideration  of  only  gas-phase  reactions. 
It  is  the  result  of  heterogeneous  conversion  of  NOx(NO+NO,)  into  HNO3  leading  drastic 
weakening  of  destructive  effects  of  the  nitrogen  cycle  on  ozone. 

Thus  aerosol  sulfate  particles  are  a  buffer  in  the  atmosphere,  that  is,  weaken  the  effects  of 
aviation  on  the  ozone  layer.  When  sulfur  dioxide  injection  by  supersonic  aviation  is  present,  such 
a  buffer  characteristic  of  sulfate  aerosols  significantly  depends  on  the  kind  of  sulfur  compounds 
emissions,  NOx  emission  index  value,  and  odd  chlorine  background  content.  The  kind  of 
emission  of  sulfur  compounds  defines  a  character  of  changes  of  effective  surfaces  of  sulfate 
aerosols. 

The  results  of  self-consistent  model  calculations  show  that  without  SO,  emission  (EI(SO2)=0) 
the  impact  of  aircraft  exhausts  on  a  background  value  of  sulfate  aerosol  surface  density  is  hardly 
noticeable.  This  fact  allows  us  to  take  into  account  only  sulfur  compounds  emission  for 
estimation  of  supersonic  aviation  impact  on  the  sulfate  aerosol  layer  of  the 
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atmosphere.  This  estimation  gives  a  significant  (about  35%-50%)  increase  of  aerosol  surface 
density  in  the  lower  Northern  stratosphere  following  sulfur  compounds  injection  in  the  gaseous 
form  (100%  SO,).  Gas/particle  (90%  SO^10%  particles)  mix  gives  a  still  more  significant  increase 
(up  to  75%).  When  all  SO,  converts  into  sulfate  particles,  the  latter  causes  a  catastrophically 
great  (-100%  -  200%)  increase  in  aerosol  surface  density  in  a  wide  range  of  latitudes  (90°N  - 
20<>S).  All  these  effects  are  caused  mainly  by  increased  H2SO4  content  and  nucleation, 
condensation,  and  coagulation. 

In  light  of  all  the  above  results,  estimates  of  global  ozone  changes  by  2015  due  to  regular 
flights  of  supersonic  aviation  show  that  for  the  two  examined  chlorine  background  contents  (3 
ppbv  and  2  ppbv)  sulfur  injections  accompanying  those  of  nitrogen  oxides  lead  to  a  decrease  of 
prognostic  depletion  of  total  ozone  in  the  Northern  Hemisphere.  Thus,  for  NO2  and  SO2, 
emissions  from  aircraft  engines  anticipated  in  near  future  (that  is,  with  EI(NOx)  =  15  and  with 
EI(SC>2)  =  0.4)  sulfate  aerosol  layer  is  a  buffer  in  the  atmosphere  of  the  Northern  Hemisphere  for 
every  kind  of  sulfur  compounds  emission,  that  is,  it  leads  (due  to  heterogeneous  and 
microphysical  processes)  to  the  weakening  of  impact  of  regular  flights  of  supersonic  aviation  on 
the  ozone  layer  of  the  atmosphere. 
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DEVELOPMENT  AND  METROLOGICAL  QUALIFICATION  OF  THE 
RADIOACTIVE  ISOTOPE  DUST-METER  IKAR 
BALAKHANOV  M.V.,  BOLSHAKOV  V. A.,  KUDRJASHOV  V.V.,  PETROV  A. A., 
SEVASTJANOV  V.D.,  SOLNYKOV  V.V, 

Q?  "V/aJTTXT,  JTfiOM  JUS,  SK8  JJl€  JUS,  Moscow 
(First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

An  operative  and  exact  checking  of  the  air  dustiness  level  are  necessary  for  the  raising  of  air 
disdusting  efficiency  on  factories,  where  technological  processes  are  accompanied  to  the 
generation  of  dust.  Herewith  follow  to  use  such  concentration's  measurement  method,  which  is 
less  subjected  to  influence  of  material  and  dispersity  dust's  composition,  since  stuff  and 
technology  of  its  processing  on  the  concrete  factory  are  not  known  beforehand  and  can  change 
over  a  wide  range.  Only  a  radioactive  isotope  measurement  method  possesses  specified 
characteristics  from  known  Indirect  methods  of  a  dust  concentration's  evaluation  in  midair  It  is 
based  on  the  measurement  of  the  beta-particle  attenuation  in  a  layer  of  dust,  precipitated  on  the 
filter  from  the  given  volume  of  dusted  air.  This  circumstance  does  the  radioactive  isotope  dust- 
meter  preferred  not  only  at  the  measurement  of  dust  concentrations  in  midair  of  a  working  area, 
as  well  as  at  an  environmental  ecological  monitoring  on  dust  factor. 

One  of  the  important  conditions  of  undertaking  the  responsible  measurements  is  a  possibility 
to  metrological  qualifications  (type  approval  tests)  and  to  checks  of  instruments,  realizing  chosen 
method.  Herewith  two  approaches  are  used.  In  first,  master  samples  of  material  are  used  for  the 
check  and  qualifications.  In  the  event  of  the  measurement  of  dust  concentrations  it  is  practically 
impossible  to  create  a  sample  of  the  standard  polluting  air  because  of  instability  of  an 
aerodispersive  air-dust  system.  In  the  second  approach,  simulators  or  so  named  equivalent 
measures  are  used,  which  are  objects  that  are  distinguish  from  a  measure,  but  have  alike  or 
equivalent  influence  on  measuring  instrument  elements.  However  under  such  approach  it  is 
necessary  strictly  to  prove  those  attenuation  laws  using  in  the  beta  particle's  radioisotope  method 
are  the  same  or  are  like  at  the  accuracy  to  the  constant  factor  in  the  layer  of  dust  particles  and  in 
the  equivalent  measure. 

A  radioactive  isotope  method  of  measurement  of  a  dust  concentration  in  midair  is  based  on 
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the  filtration  of  known  volume  of  polluting  air  and  the  following  determination  of  sediment  on 
the  filter  mass  of  dust  on  beta  radiation  attenuation  in  it. 

A  theoretical  analysis  of  the  a  beta  radiation  which  is  absorbing  in  such  nonevent  dust  layer  has 
show  that  attenuation  in  it  is  always  less,  than  in  equal  on  the  mass  even  film,  but  law  of 
absorbing  is  distinguish  by  presence  of  transfer  factor  in  the  power  of  the  exponent.  In  this  case  it 
is  important  so  named  uniformity  of  the  sensitivity  of  the  measuring  system,  defined  by  the  form 
of  a  radiation  intensity  sharing  and  by  an  efficiency  of  registrations  on  the  area  of  a  spot. 
Developed  by  authors  constructive  decisions  have  ensure  the  uniformity  of  this  sensitivity  and 
have  reduce  inaccuracy  of  measurement. 

The  experimental  check  was  made  with  using  dust  with  different  disperse  and  material 
compositions,  it  has  show  fairness  of  developing  theoretical  positions,  has  confirm  a  coincidence 
of  theoretical  and  experimental  transfer  factors  (a  transition  from  dust  to  the  film  from  such 
material),  when  ensuring  uniformity  of  the  sensitivity  on  the  area  of  a  dust  preparation. 

The  studies  have  show  the  equivalence  of  a  light  beta  radiating  absorption  in  a  dust  layer  on 
the  filter  and  in  nylon  films,  imitating  such  layer,  that  allows  to  use  last  as  equivalent  measures  at 
qualifications  and  check  of  radioactive  isotope  dust-meters. 

The  carried  studies  have  allow  to  develop  and  design  a  dust-meter,  in  which  the  radioactive 
isotope  method  of  measurement  is  realized  to  concentrations  of  midair  dust.  At  the  measurement 
of  concentrations  a  dust-meter  executes  subsequently  a  measurement  of  volume  of  air,  pumped 
through  the  filter  by  the  built-in  in  the  instrument  pump,  and  then  a  measurement  of  the 
precipitated  on  the  filter  dust  mass  herewith.  Volume  of  air  is  defined  on  the  number  of  swings  of 
pump,  but  mass  of  a  dust  setting-on  the  attenuation  of  light  beta  radiation  in  the  getting  dust  spot 
(oil  iiie  correlation  of  number  of  pulses,  registered  by  the  detector  of  radiation  before  and  after 
pumping  of  polluting  air  through  the  filter).  A  filtering  tape  NEL-3-25  is  used  as  a  filter,  a  source, 
containing  the  carbon- 14  isotope-as  a  source  of  beta  particles. 

In  measuring  block  of  the  dust-meter  occurs  a  processing  of  the  received  information  and  its 
calculation  to  mass  concentrations. 

Calculation  is  executed  automatically  and  on  the  indicator  panel  of  the  dust-meter  is  flashed  a 
numeric  value  of  a  dustiness  in  the  sampled  air. 

A  value  of  a  transformation  factor  is  individually  for  each  instrument  (for  different  copies  of 
instruments  this  difference  is  not  great),  The  factor  is  defined  in  the  process  of  its  adjustment  and 
written  in  the  dust-meter's  passport. 

A  dust-meter  adjustment  and  check  are  realized  by  using  the  equivalent  measures  that  were 
made  from  a  nylon  film.  Measures  present  disks  from  a  nylon  film  at  the  thickness  3,  10  and  20 
micrometers,  bolt  in  special  holders,  which  locate  in  the  process  of  adjustment  or  checks  on  the 
imitating  dust  spot  filtering  tape.  The  equivalent  measures  pass  a  qualification  under  their 
fabrication.  The  qualification  of  the  measure  is  concluded  in  specifically  exact  measurement  of 
their  mass  (balances  are  used  with  inaccuracy  of  measurement  1  -  3  mkg)  and  in  determination  of 
their  area  (on  disk's  diameter  measurement's  results  with  inaccuracy  2-3  mkm). 

The  dust-meter  defines  automatically  in  the  process  of  measurement  a  necessary  time  for 
drawing  of  polluting  air  through  the  filtering  tape.  This  is  reached  by  comprising  of  the 
composition  of  instrument  of  micromanometer,  defining  swing  of  pressure  on  filtering  tape  in  the 
air  selection  process.  At  the  achievement  of  definite  value  of  a  pressure  difference,  corresponding 
to  a  dust  spot  shallow  density  of  2  -  3  mg/cm2,  micromanometer  gives  a  signal,  which  stops  a 
working  pump.  This  technical  decision  has  allow  us  automatically  to  prevent  an  overflow  of  a 
filter  by  dust,  under  which  possible  garbling  an  exponential  law  of  absorbing  a  beta  radiating  and 
to  avoid  a  significant  inaccuracy  in  the  dust  concentration  measurement’s 
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results.  A  technical  feature  of  the  developed  express-dust-meter  1KAR  is  given  below: 


Limits  of  measurement,  (mg/m3)  --  05  -  500. 

Mass,  not  more,  kg  -  2,2. 

Inaccuracy  of  measurement,  %,  not  more  -  25. 

Performance-industrial. 

Times  of  measurements,  not  more,  minutes  -  15. 

A  showing  of  an  instrument  do  not  depend  on  the  change  of  disperse  and  material 
compositions  of  dust.  Metrological  qualification  of  instrument  was  carried  out  by  VNIIFTRI  on 
the  special  stand,  that  allow  us  to  define  the  main  forming  inaccuracy  of  measurements.  Master 
equivalent  measures  of  shallow  density  of  nylon  films’  type  PET-KE  were  independently  qualified 
on  the  mass  shallow  density  on  the  VNIIFTRI's  radiometric  complex  of  the  State  special 
standard  of  the  neutron  fluency  and  flow  density  units.  At  the  thickness  of  films  5,  10  and  20 
mkm  the  shallow  densities  were  measured,  accordingly,  equal  to  0,517-0,519;  1,75-1,80  and  2,94- 
2,95  mkg/cm2.  The  measurement  inaccuracy  of  the  films  shallow  density  of  master  equivalent 
measures  formed  a  value  not  more  0,5%  under  confidential  probability  0,95. 
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EQUIPMENT  FOR  MEASUREMENTS  AND  TESTING  OF  AIR  CONTAMINATION  AND 
CERTIFICATION  OF  CLEAN  ROOMS 

BALAKHANGVM.  V.,  GRITSENKO  A.  P.,  KOCHERGA  V.  G.,  TROTSENKO  N.P. 

QR  " VNJJRTRJ' -State  £ntetjirise  "dll  Russian  Research  Institute  of  Rkifsicat-Technical  Radiotecknical  Measurements"  btf 

Qosstandart  of  Russia 

(First  received  30  March  1998 ;  accepted  for  presentation  during  IAS-4) 

Clean  rooms  (CR)  are  required  for  realisation  of  the  high-tech,  in  which  parameters  of  all 
technological  environments  are  testing.  Air  environment  is  tested  on  one  of  the  main  parameter,  a 
particle  aerosol  contamination.  As  an  effect,  the  amount  of  a  processing,  a  sending  and  a 
recording  information  about  parameters  of  controlled  environments  has  increased  sharply.  This 
has  led  to  the  creation  and  the  introduction  into  practice  a  new  generation  of  the  checking- 
measuring  equipment-  computer  systems  for  air  environment  monitoring  in  clean  rooms.  On 
these  reasons  a  need  of  association  into  the  computer  network  a  number  of  autonomous 
instruments  becomes  a  main  condition  to  fulfil  requirements  of  standards  on  the  testing  and  the 
certification  of  clean  rooms.  These  instruments,  which  are  used  for  measurements  and 
qualifications,  are  anaiysers  of  the  contamination  of  air,  sensors  of  temperature,  pressures, 
moisture  and  etc. 

A  short  description  of  instruments  developed  in  VNIIFTRI  is  given  below:  an  autonomous 
counter  of  aerosol  particles  "Monitor  A-331'.  having  channel  for  the  association  in  the  computer 
network,  and  a  computer  system  "Monitor  -  C"  for  monitoring  and  testing  the  air  contamination 
in  CR’s.  Instrument  "Monitor  A-33"  is  a  photoelectric  particle  counter,  which  principle  of  action 
is  based  on  the  analysis  of  light  radiation,  scattered  by  aerosol  particles  when  a  sampling  air  is 
pumped  through  the  illuminated  measuring  volume. 

This  instrument  consists  of  an  optical  block,  a  pneumatic  block  and  a  block  of  electronics.  A 
halogen  tube  was  used  as  the  radiating  source  in  the  optical  block.  The  design  of  the  optical  block 
ensures  a  reliable  checking  of  aerosol  particles  with  sizes  equal  and  more  than  0.3  pm.  The 
pneumatic  block  ensures  a  pumping  of  air  through  the  aerosol  chamber  and  a  regulation  of  its 
consumption  within  range  from  1  to  3  litre  per  a  minute.  The  microprocessor  block  of  electronics 
executes  a  collection,  a  processing  and  a  displaying  of  a  measuring  information. 

The  base  model  of  the  counter  "Monitor  A-33"  has  the  following  features: 

*  a  number  of  channels  for  the  simultaneously  registering  of  the  aerosol  particles  -  4; 
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*  sizes  of  particles  in  the  channels:  >=0,3^m,  >=0,5pm,  >=lpm,  >=5pm; 

I*  a  volumetric  consumption  of  air  sampling  for  the  analysis  - 1  litre  per  a  minute; 

*  an  indication  of  measurement  results  is  numerical,  on  a  built-in  7-sign  indicator  pa 

-sign  by  an  operator 

'additional  information  that  is ’given  on  the  numerical  indicator 
I  measurement:  current  time  of  measurements,  a  number  of  particles  m  each  channel  for  a  current 
time,  a  checking  information  on  states  of  working  instrument: 

I*  an  RS-232C  interface  for  the  relationship  with  external  PC; 

*  the  instrument  has  a  built-in  block  of  the  optical  channel  calibration; 

*  a  power  supply  of  an  instrument  is  from  industrial  network  220  V  50  Hz, 

*  gabarit  sizes  -  360x300x120  mm.  _  _  .  .  ^  - _ „ 

I  Built-in  RS-232C  interface  allows  remote  control  (up  to  100  m)  by  the  regime  of  working 
instrument  and  to  interchange  by  the  measurement  information  with  an  external  PC  Aspecial 
software  enables  to  unite  in  the  computer  network  up  to  256  instruments  of  given  type  jus 
through  COM1  port  by  using  the  standard  computer  analysis  facilities,  a  performing  and  an 

I  archiving  of  a  measurement  information.  .  .  .  . 

Parameters  of  the  base  instrument  models  (a  threshold  value  of  sizes  of  particles  in  channels 
and  volumetric  consumption  of  air)  can  be  changed  at  the  request  of  the  customer. 

Base  model  has  a  number  of  modifications  and  m  particular  model  Monitor  A-33/^ 

I  intended  for  undertaking  the  measurements  in  areas  with  a  microbiological  contaminate 
control  and  is  adapted  to  requirements  of  GMP  rules.  There  are  developments  with  autonomous 
(storage)  by  power  supply  and  in  the  safety  explosive  performance.  . 

A  specified  computerising  measuring  system  Monitor-C  consists  from  following  elemen  . 

I  IBM  PC/AT  computer,  a  network  adapter,  a  multiplexor  and  aerosol  measuring  sensors.  As 
sensors  two-channel  photoelectric  particle  counters  are  used,  each  counter  has  a  built-m  power 
supply  unit  and  a  pneumatic  block.  All  sensors  have  built-in  blocks  of  remote  calibration  of 

with  the  multiplexor  by  means  of  wirecommumcation  Untaat 
I  the  length  to  100  m.  A  specially  designed  controller  on  64  measuring  chaimels  (32  two-cha 
I  sensors)  serves  as  a  multiplexor.  The  multiplexor  allows  to  send  on  the  PC  up  to  three 
independent  commands  per  each  sensor  and  to  take  from  them  up  to  three  signals  about  th 

(functional  condition  together  with  the  transmission  of  a  measuring  information. 

The  PC  interchanges  by  signals  with  the  multiplexor  through  the  network  adapter-a  standard 
32  ranks  parallel  interface.  It  is  installed  on  PC  charge  in  any  free  slot  and  is  united  with  PC 
through  ISA  bus.  The  application  of  a  parallel  interface  has  allow  to  avoid  the  using of ^the 

■  microprocessors  in  sensors  and  in  the  multiplexor  at  the  pre-processing  of  a  measunng 
information  and  switching  of  testing  and  control  signals  and  to  entrust  these  functions  on  PC 
software.  These  enable  greatly  to  simplify  a  hardware  part  of  the  measuring  system  and  gr^tly 
reduce  its  cost.  A  questioning  of  the  measuring  sensors,  a  checking  and  a  mode  control  oi  their 

I  work,  a  collection,  an  analysis,  a  keeping  and  a  presentation  of  all  ac cumulate^^^^ 

by  means  of  special  software  with  a  using  of  the  standard  PC  facilities  in  a  suitable  for  the  us 

type. 
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1R-ACTIVE  MODES  OF  FULLERENE  GROWN  ON  SILVER 
V.i.iVanoV-omskii,  e.k.kuznetsoVa,  s.s.YastreboV  Am  q.a.dYuzheV 

A  &  Jaffa  Physical-Technical  Institute  PAS,  St. Petersburg,  Russia,  f9W2f 
(First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 


We  report  on  the  charge  transfer  from  metal  substrate  to  the  fullerene  film  produced  b 
vacuum  evaporation  of  pure  C60  on  metal  substrates.  Intensity  of  four  main  absorption  bands  in 
IR  spectra  attributed  to  IR-active  modes  of  C60  oscillations  was  measured  as  functions  of  the 
C60  film  thickness.  Fullerene  films  were  deposited  both  onto  glas  substrates  covered  with  Ag  and 
KBr  substrate.  Ellipsometrical  measurements  were  don  at  632.8  nm  wavelength.  Optical  and  IR 
spectra  were  performed  in  0.25-25  mkm  spectrs  range.  Measurements  of  absorption  intensity  for 
specific  optical  bands  appearing  in  U'  and  VIZ  spectral  wavelength  ranges  and  ellipsometrical 
studies  showed  that  film  thickness  varied  within  the  range  from  hundreds  to  several  thousands  of 
nanometers.  Dependence  of  intensities  of  four  mmn  IR  absorption  bands  of  C60  deposited  on 
silver  as  a  function  of  the  deposition  time  is  shown  in  the  Figure.  It  was  found  that  in  the  case 
when  the  film  thickness  is  of  150  nm  (2  minutes  of  deposition)  the  intensity  of  four  the  bands  of 
fullerene  deposited  on  KBr  are  much  more  intensive  than  ones  for  the  film  deposited  onto  silver. 
Increasing  the  thickness  up  to  300  nm  (4  min  of  deposition),  the  absorption  intensity  increases 
correspondingly,  A  pronounced  departure  of  relative  ratio  of  high  and  low  frequency  absorption 
band  intensities  for  fullerene  deposited  onto  KBr  and  silver  substrates  was  found.  For  films 
thicker  than  iOOO  nm  no  difference  between  the  bands  of  fuiierene  deposited  on  metallic  and 
dielectric  substrates  was  observed.  This  effect  is  discussed  in  the  frames  of  electron  screening 
mechanism  of  IR-induced  oscillations  of  the  fullerene,  which  causes  the  suppression  of  the  IR- 
absorption  bands. 

Electronic  phenomena  appearing  at 
the  metal/fullerene  interface  are 
considered  as  a  possible  reason  to 
arise  electron  concentration  in  thin 
fullerene  films,  which  is  necessary  for 
the  electromagnetic  screening. 

Figure.  Dependence  of  intensities  of 
four  main  IR  absorption  bands  of 
C60  deposited  on  silver  vs  the 
deposition  time.  Crosses  stand  for 
527  cm*1  mode,  squares  stand  for  577 
cm'1,  triangles  stand  for  1429  cm-' 


6  >  1 
Deposition  time,  min 


mode, 

mode. 


circles  stand  for  1183  cm*1 


This  study  was  partially  supported  by  the  US  Department  of  Defense  through  the  Arizona 
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Russian  Ministry  of  Science  (Fullerenes  and  Atomic  Clusters)  N94007  and  by  Program  'Physics 
of  Solid  State  Nanostructures. 
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DIAMOND  NANOCLUSTERS  NUCLEATION  IN  AMORPHOUS  CARBON  MEDIA 
V.liVanoV-omskii  and  s.q.VastreboV 

MPJoffe  Phtfsico-Technical  Institute  RMS,  St  Petersburg ,  191021,  Russia 
(First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

Keywords:  amorphous  carbon,  diamond  nucleation,  copper,  phonon  spectroscopy 

We  report  on  observation  of  copper-assisted  nucleation  of  diamond  nanoclusters  in 
amorphous  carbon  films.  Ultradispersed  copper  was  introduced  in  the  bulk  of  amorphous  carbon 
by  plasma  co-sputtering  of  copper  and  graphite  on  silicon  substrates  at  200’  C,  using  a  planar  DC 
magnetron  in  argon-hydrogen  (80%  Ar  and  20"/,'  H,)  plasma.  It  was  possible  to  grow  films  with 
thickness  from  O.  1  to  2.0  pm.  The  copper  nanosize  dusters  (-3  nm)  are  responsible  for  the 
enhancement  of  copper  activity  as  a  catalyst  of  diamond  nucleation.  As  a.  result  temperature  of 
diamond  nucleation  decreases  from  800-900"  C  in  conventional  HTHP  industrial  process  to  200" 
C  in  this  work.  Diamond  nucleation  was  monitored  by  the  measurement  of  IR-absorption  at  the 
diamond  two-phonon  frequencies.  Anomalously  high  two-phonon  absorption  observed  in  this 
experiments  allowed  to  increase  the  sensitivity  of  the  method  even  in  the  case  of  very  thin  films 
(See  figure).  The  application  of  the  two-phonon  spectroscopy  to  detection  of  diamond  nucleation 
on  the  copper  background  in  thin  amorphous  carbon  films  is  important,  because  the  close 
coincidence  of  the  diamond  lattice  parameters  with  those  of  copper  hampers  application  of 
diffraction  methods. 

We  wil  I  demonstrate  experimentally  that,  owing  to  an  anomalous  enhancement  of  two- 
phonon  absorption,  it  becomes  competitive  with  the  traditionally  used  Raman  detection  of 
diamonds  in  the  actual  case  of  tiny  diamond  crystals  immersed  in  the  amorphous  carbon  matrix. 
Moreover  two-phonon  absorption  bands  may  be  considered  to  be  real  fingerprints  of  diamonds, 
owing  to  the  impossibility  of  any  imitation.  Mechanisms  of  the  two-phonos  absorption 
amplification  are  discussed  in  the  frames  of  electrodynamics  of  media  containing  nanosize 
inclusions  of  conductive  phases  of  various  shapes  (spheres,  plates,  needles  and  so  on).  It  is 
assumed  that  local  field  induced  in  the  vicinity  of  diamond  nanocrystal  is  responsible  for  observed 
amplification  of  absorption  in  the  actual  IR  frequency  range,  Prime  novelty:  Observation  of  high 
activity  of  ultradispersed  copper  as  a  catalyst  of  diamond  nucleation 
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Fig.  Fragments  of  double  pass  transmission 
spectra:  curve  (a)  is  for  an  amorphous  carbon 
film  (thickness  =  0.8  p.m);  curve  (  b)  for  an  a- 
C:H:9%Cu  film  (thickness  0.8  pm);  and  curve  (b) 
for  a  CVD  diamond  film  (thicknes  320  p,m). 
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THE  ULTRAVIOLET  RADIATION  OF  BACTERIA  UNDER  PULSE 
LASER  INFLUENCE 

A.M.ASALTSOV,  A.N.BORDENIOUK,  V.S.60REL1K. 

P  J/ Jlebedeo  Physical  Jnstitute  of  JlussUut  o4cadenty  of  Science.  / 1792*1,  dloscour,  Ceninslciy  fir .  53 . 

(First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

The  observing  of  the  second  ultraviolet  radiation  of  the  simplest  microorganisms  under 
influence  of  pulse  ultraviolet  laser  affection  is  reported.  As  a  source  of  laser  radiation  was  used 
copper  vapour  laser,  producing  pulse  radiation  in  visible  spectrum  region  (wavelengths  510.5  and 
578.2  nm)  with  average  power  4  W  and  pulses  repetition  frequency  10000  Hz.  The  duration  of 
laser  pulses  generation  was  20  ns  and  their  peak  power  10000  W.  The  non-linear  optical  (ADP) 
crystal  was  placed  after  laser.  The  crystal  was  cut  out  so,  that  sinhronization  conditions  were 
performed  for  mixed  emission  compound  with  wavelength  '21 1 .2  nm.  So,  exciting  pulse  at  laser 
radiation  was  at  average  ultraviolet  spectrum  region  (271.2  nm)  and  was  absorbed  by  micro¬ 
organisms  by  resonance  manner. 

For  the  investigations  were  chosen  bacteria  "Bacila  Thurin  giensis"  in  0.9%  NaCl  aquatic 
solution,  Shtamm  War  Purstake  under  T.C.  09.05.096.73-84.  The  samples  were  preparated  in 
concentration  range  from  100  cell/ml  to  100000  cell/ml.  Besides  bacteria,  the  spectra  of  the  second 
radiation  appearing  under  affection  of  ultraviolet  exciting  radiation  in  hard  GTF  hell  and  in 
saturated  aquatic  solution  of  tryptofane  were  studied  for  comparing. 

The  samples  were  placed  in  quartz  cuvette  with  plane-parallel  optical  windows  made  from 
QU-1  glass.  The  second  radiation  was  observed  under  90-  degree  angle  and  was  registered  with 
small  monochromator  of  MUS-type  and  rate  Photomultiplier  PEA- 106.  Accumulation  time  of 
useful  signal  was  defined  with  computer  control  program  in  every  fixed  location  of 
monochromator  lattice.  Electronic  amplifier  with  control  strob-pulse  was  used  for  performing 
temporary  analysis.  The  strob-pulse  duration  was  30  ns  and  his  location  on  temporary  scale  has 
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been  changed  with  delay  line  in  range  0-200  ns. 

As  a  result  of  performed  analysis  of  bacteria  in  aquatic  media,  we  founded  that  in  second 
radiation  spectrum,  side  by  side  with  sharp  peak  (271.2  nm)  of  exciting  radiation  was  present 
intensive  maximum  with  wavelength  301.2  nm,  corresponding  to  Raman  scattering  in  water  and 
also  there  was  the  wide  band  in  more  longwavelength  region.  Location  and  shape  of  this  band 
changed  in  dependence  from  bacteria  concentration  and  also  from  delay  time  of  strob-pulse  in 
relation  to  exciting  pulse  radiation. 

When  the  delay  was  absent  the  range  of  the  second  radiation  spectrum  (resonance 
fluorescence-RF)  for  the  sample  of  low  concentration  (100  cell/ml)  was  310-410  nm. 
Simultaneously,  in  observed  side  by  side  with  wide  band  were  present  sharp  splashes.  Their 
intensity  was  higher  than  that  of  noise  signal.  The  RF  spectrum  moved  to  longwave  region  with 
increasing  of  bacteria  concentration.  Particualy,  for  the  bacteria  sample  solution  (under 
condition  of  high  bacteria  concentration,  the  short  wavelength  ultraviolet  radiation  should  be 
re-radiated  by  aromatic  amino-acids,  for  example  as  tryptofane.  As  a  result  of  this,  the  second 
radiation  maximum  should  be  moved  to  violet  region.  This  effect  we  have  really  observed  in  our 
experiments. 

The  investigated  ultraviolet  radiation  of  microorganisms  may  be  close  to  mitogenetic 
radiation,  predicted  by  A.G.Gurvich  and  stipulated  by  exciting  of  DNA  as  s  result  of  metabolic 
processes  (look  [1 ,2]). 

So,  performed  experiments  showed,  that  method  of  resonance  pulse  laser  influence  per 
aquatic  samples  of  microorganisms  allows  us  to  fulfil  its  diagnostics  and  concentrational 
analysis. 

This  work  was  supported  by  RFFI -project  N  97-02-16404 
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MODELING  OF  ATMOSPHERIC  TRANSPORT  OF  AEROSOL 
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katkoi^neuman  basnet  Jninsk  by 

(First  received  19  March  1998;  accepted  for  presentation  during  IAS-4) 

Despite  of  sarcophagus,  covering  damaged  reactor  on  Chernobyl  Nuclear  Power  Plant,  the 
emission  of  radionuclides  in  an  atmosphere  continues,  as  well  as  repeated  their  transport  owing 
to  destruction  of  an  underlying  surface  with  realization  of  agricultural  works,  wood  fires, 
melioration,  construction  etc.  Besides  the  growth  of  cities,  development  of  industrial 
manufacture,  chemical  processing  of  raw  material,  use  of  fertilizers  in  an  agriculture  and  other 
factors  require  creation  of  adequate  mathematical  models  for  forecast  of  pollution  transport  on 
territory  of  Byelorussia  and  for  estimation  of  consequences  of  this  process. 

For  this  reason  several  regional  models  of  pollutants  transport  by  wind  have  been 
developed  in  Institute  of  Enfineering  Cybernetics  which  are  taking  into  account  the  following 
factors:  presence  of  turbulent  boundary  layer  of  an  atmosphere,  washing  out  of  pollutants  by 
atmospheric  precipitation,  polydispersness  of  radionuclides,  various  type  of  an  underlying 
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surface  and  some  other.  The  model,  created  in  USSR  in  Institute  of  Experimental  Meteorology, 
was  taken  for  a  basis  of  our  approach  [1]. 

The  three-dimensional  equations  of  diffussion  transport  of  each  fraction  were  used  for  the 
description  of  volume  concentration  changes  of  radionyclides.  The  wind  field  is  proposed 
known.  On  the  top  boundary  the  condition  of  complete  absence  of  particles  flow  was  put,  on  a 
underlying  surface  the  partial  absorption  of  radionuclides  was  taken  into  account,  and  on 
lateral  sides  the  condition  of  absence  of  a  flow  of  particles  was  put. 

The  wind  field  can  be  set  in  model  by  any  of  three  manners:  (1)  in  geostrophic 
approximation  through  geopotential;  (2)  as  the  values  measured  on  an  irregular  network  of 
meteostations,  and  (3)  as  the  values  of  speed  or  geopotential  received  after  the  objective 
analysis  or  the  weather  forecast.  The  calculation  of  speed  on  a  regular  grid  is  realized  with  a 
special  procedure  of  interpolation,  one  of  variants  which  is  described  in  [4]. 

For  the  numerical  decision  of  the  equations  one  of  implicit  difference  scheme  was  used  [3]. 
The  program  has  been  written  in  language  C++  and  works  under  Windows  95.  The  program 
execution  on  three  day  forward  requires  several  minutes  on  the  PC  Pentium  with  frequency  100 
MHz.  The  model  is  easily  set  up  on  new  regions  by  change  of  the  appropriate  geographical 
map.  There  is  an  opportunity  of  reception  a  demonstration  movies.  The  comparison  of  results 
of  modeling  of  Chernobyl  accident  for  ten  days  with  the  real  data  shows  their  satisfactory 
coincidence  [2]. 

The  model  can  be  used  for  forecast  development  of  various  hypothetical  situations  of 
extreme  character  and  estimation  of  their  consequences  for  a  nature  and  economy  of  Republic. 
*)  The  research  described  in  this  publication  was  made  possible  in  part  by  Grants  Nq  MW  9000 
and  MW  9300  from  the  International  Science  Foundation  and  Byelorussian  Government. 
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4.  Katkov  V.L.,  Marchenko  A.S.  The  geostrophic  compatibility  of  geopotential  field  and  wind 
field  by  a  variational  Sasaki’s  method.  -  Izvestia  AN  SSSR,  Ser.  “Fizika  atmosfery  i  okeana, 
2,  1967  (in  Russian). 
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ON  A  STABILITY  OF  CAPILLARY  OSCILATIONS  OF  HEAVILY  CHARGED 

ELLIPSOIDAL  DROP 

SCHUKIN  S.I.,  GRIGQR'EV  A.I.,  BELONOJKO  D.F. 

i/arodao(  State  University,  /500Y0,  Uarodcud,  av.  October,  house  i7  2)  ,  sq.  28,  iPh.  (0852) 

222325 

(First  received  21  October  1997;  accepted  for  presentation  during  IAS-4) 

The  study  of  the  equilibrium  forms  and  stability  of  charged  drops  presents  significant 
interest  for  physics  of  a  liquid-droplets  aerodispersion  systems.  The  research  of  charged  drop 
stability  at  a  big  deformations  to  oblate  and  prolate  spheroids  is  one  of  scantily  explored 
of  questions.  In  this  research  both  these  questions  are  incorporated  at  study  of  stability  of 
triaxial  heavily  charged  ellipsoidal  drop,  which  is  carried  out  on  the  basis  of  a  principle  of 
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the  minimum  potential  energy  of  closed  system.  The  purpose  of  the  given  work  is  research 
of  charged  ellipsoidal  drop  stability  and  laws  of  realization  their  instability  to  there  own 
charge.  The  numerical  analysis  of  expression  for  potential  energy  of  a  heavily  charged 
drop,  which  has  the  form  of  triaxial  ellipsoid,  shown,  that  the  charged  spherical  drop 
is  stable  in  relation  to  indefinitely  small  distortion  of  the  form  at  W  <  4.  A  Rayleigh 
parameter  is  determined  by  the  relation  of  a  square  of  the  drop  charge  to  the  volume  of 
the  drop  and  the  interface  tension  coefficient.  The  dependence  U  =  U(x)  in  a  range  of 
meanings  of  the  Rayleigh  parameter  3.546  <  W  <  4  has  two  minimum:  at  x  =  1  and  at  x  > 
3.  Thus  the  rather  big  influence  can  results  in  a  bifurcation  of  the  drop  form.  The 
spherical  drop  is  unstable  when  the  Rayleigh  parameter  meanings  W  >  4. 

The  condition  of  a  drop  as  fattened  spheroids  of  rotation  is  unstable  at  any  meanings  of 
Rayleigh  parameter:  the  energy  of  such  drop  at  W  <  4  is  more,  than  spherical  drop  and  it 
have  spontaneous  evolution.  The  drop,  which  has  the  form  of  fattened  spheroids  of  rotation 
at  W  >  4,  is  extended  on  one  of  directions,  which  are  perpendicular  of  symmetry  axis.  Thus 
it  passes  to  the  form  triaxial  ellipsoid,  and  then  extends  to  ellipsoids  of  rotation,  which 
energy  is  minimum. 
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SOME  RESULTS  OF  THE  INVESTIGATION  OF  TWO-PHASE  JETS 
K05TIUK  V.V.,  LEPESHINSKY  I.A.,  IVANOV  Q.K.,  ZUEV  YU.V.,  RESHETNIKOV  V.A., 
VQRONETTSKY  A.V.,  TS1PENKO  A.V. 

12587 1  Moscow,  Volokotatoskoe  skosse,  V,  MAJ,  NJJ  MT  MAJ . 

(First  received  5  November  1997) 

The  results  are  presented  concerning  the  theoretical  and  experimental  work  of  a  joint  group 
of  research  workers  engaged  in  the  two-phase  flow  investigation  performed  at  the  Chair  of  Air- 
Breathing  Engine  Theory  (201),  MAI,  and  the  Research  Institute  for  Low  Temperatures,  MAI. 

The  detailed  comparison  of  the  results,  obtained  according  to  the  Prandtl-Abramovich  first 
order  model  and  its  modified  version,  with  the  results  obtained  according  to  a  number  of  the 
sufficiently  widespread  "K-E'  models  and  the  stochastic  model  (SSF),  was  performed.  The 
results  of  modelling  were  compared  with  the  experimental  results.  For  an  axisymmetricaljet,  the 
Prandtl-Abramovich  model  is  -  after  corresponding  modification  -  fully  acceptable  and  the 
results  obtained  using  this  model  don't  differ  greatly  from  the  results  obtained  using  "K-E"  and 
SSF  models.  This  permitted  to  carry  out  the  investigation  of  vaporization  and  concentration 
processes  taking  into  account  the  drop  coagulation  and  disintegration  in  the  jet  using  the  model 
of  first  order. 

As  a  result  of  theoretical  investigation,  it  was  reviewed  that  on  the  turbulent  characteristics 
of  phase  of  the  two-phase  monodisperse  water-air  jet  with  gas  temperature  phase  transition,  the 
drop  volume  concentration  in  the  jet  initial  cross-section,  the  air  humidity  and  the  diameter  of 
initial  part  of  jet  exert  an  influence. 

The  computational  and  experimental  work,  carried  out  by  the  group  of  research  workers, 
permitted  to  pass  to  solving  a  number  of  practical  problems.  In  particular,  the  range  of  two- 
phase  jet  was  investigated  in  the  interests  of  fire-men.  Also  in  the  interests  of  some  subdivisions 
of  the  Chair,  the  added  gas  mass  determination  problem,  arising  in  the  process  of  designing  the 
ejecting  devices  (for  instance,  the  jet  engine  ejector  nozzles),  was  solved. 

At  present,  the  greatest  attention  in  the  research  group  is  given  to  the  work  connected  with 
the  coating  the  part  and  coupling  them  together  using  for  this  purpose  the  solid  particles 
accelerated  in  the  flow.  As  a  accelerating  gas  any  gas  can  be  used,  including  the  air.  The 
particles  of  sputtered  material  have  a  low  temperature  and  isn't  liable  to  be  oxidized. 
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MEMBRANE  FILTER 

A  project  to  set  up  production  of 
zirconium,  titan-based  cermet 
membrane  filtering  elements  and  other 
materials  with  a  high  corrosion 
resistance  for  macro-  and 
microfiltration  of  liquids 


Realization  of  the  project  will  permit  to  solve  the  problems  of  maintenance 
of  foreign-made  filtering  devices  which  have  been  imported  in  big  quantities  to 
Russia  and  other  CIS  countries,  and,  simultaneously,  to  begin  promotion  of 
these  products  to  the  international  market. 

The  developed  technology  permits  to  produce  porous  materials  with  the  void 
size  from  50-80  to  5-10  mcm  (without  a  selective  bed)  and  up  to  0.3-0.6  mcm 
(with  a  selective  bed). 

The  geometrical  sizes:  length  is  up  to  600  mm,  diameter  is  from  6  up  to  80 
mm. 

The  elements  proposed  for  production  are  favourably  distinguished  by  their 
improved  characteristics:  higher  strength,  reliability,  easy  handling.  In  the 
developers'  opinion,  the  project  is  promising  because  of  shortage  in  Western 
markets  of  cerment  filtering  materials  from  zirconium  which  has  successfully 
been  used  in  items  applied  in  the  atomic  industry  as  one  of  the  most  promising 
corrosion-resistant  materials  to  be  used  for  filtration  of  aggressive  liquids  at 
high  temperatures,  and  relatively  low  cost  of  production  of  source  materials  in 
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URBAN-MARINE  AND  MINERAL-DUST  AEROSOL  PROPERTIES,  RADIATIVE 
EFFECTS  AND  CLOSURE  STUDIES  OVER  THE  ATLANTIC  OCEAN: 

AN  OVERVIEW  AND  SELECTED  RESULTS  FROM  TARFOX  AND  ACE-2 
RUSSELL  P.B.',  LIVINGSTON  J.M.2,  SCHMID  B.3,  HIGNETT  PA  DURKEE  PJVA 
HOBBS  P.V.6,GASSO  SAHEGG  D,*,STQWfe  LL7,  BATES  T.SAQUINN  P.KAHAMILL  P.* 

^  NASA  Antes  Research  Center,  Moffett  field,  CA  9*1035-  tOOO  USA 
1SRJ  International,  Menlo  fork,  CA  99025  USA 
3 Bcuf  Area  environmental  Research  Institute,  San  frandsco,  CA  99122  USA 
AUU  Meteorological  Office.  Meteorological  Research  flight,  2)RA  famborough,  Hamftshire,  QU196T2),  Ufi 
s/fatral  Postgraduate  School,  Monterey,  CA  93993-5119  USA 
6  University  of  Washington,  Seattle,  WA  92195  USA 
1  N0AA/N€SPJS,  Office  of  Research  and  Applications.  NSC,  Washington,  2>C 
%N0A A -Pacific  Marine  environmental  {laboratory,  Seattle,  WA  98115  USA 
9  Physics  department,  San  Jose  State  University,  San  Jose,  CA  95192  USA 

(First  received  23  March  1998;  accepted for  presentation  during  IAS-4) 

Aerosol  effects  on  atmospheric  radiation  are  a  major  source  of  uncertainty  in  understanding 
the  past  climate  and  predicting  climate  change.  To  help  reduce  this  uncertainty,  the  1996 
Tropospheric  Aerosol  Radiative  Forcing  Observational  Experiment  (TARFOX)  and  the  1997 
second  Aerosol  Characterization  Experiment  (ACE-2)  measured  the  properties  and  radiative 
effects  of  anthropogenic  aerosols  over  the  Atlantic  Ocean.  TARFOX  focused  on  the  urban- 
industrial  haze  plume  flowing  from  the  eastern  United  States  over  the  western  Atlantic,  whereas 
ACE-2  studied  aerosols  carried  over  the  eastern  Atlantic  from  both  European  urban/industrial 
and  African  mineral  sources.  These  aerosols  often  have  a  marked  influence  on  the  top-of- 
atmosphere  radiances  measured  by  satellites.  However,  the  accurate  derivation  of  both  optical 
depths  and  radiative  flux  changes,  or  radiative  forcing,  from  the  satellite-measured  radiances 
remains  a  difficult  challenge  for  the  wide  range  of  aerosol  types  and  properties  present. 

In  TARFOX,  sensors  and  samplers  on  four  aircraft,  land  sites,  and  ships  measured  optical 
depth  spectra,  aerosol  composition,  microphysics  and  optical  properties,  and  radiative  fluxes 
during  many  overpasses  by  different  satellites.  Closure  studies  show  that  the  aircraft-measured 
flux  changes  agree  with  those  derived  from  the  aerosol  measurements  using  several  modeling 
approaches.  Essential  to  obtaining  this  agreement  is  modeling  the  aerosols  as  moderately 
absorbing-i.e.,  having  midvisible  single-scattering  albedo  between  about  0.90  and  0.95.  These 
values  are  in  accord  with  the  aircraft  measurements  of  (1)  aerosol  absorption  and  scattering 
coefficients,  (2)  unexpectedly  large  carbonaceous  fractions  of  aerosol  composition,  and  (3) 
unexpectedly  large  aerosol  humidification  factors. 

In  ACE-2,  European  urban-marine  and  African  mineral-dust  aerosols  were  measured  by 
sunphotometers  on  the  Pelican  aircraft  and  the  Research  Vessel  Vodyanitskiy,  and  by  sensors  on 
NOAA  satellites.  We  present  a  comparison  of  the  optical  depths  derived  from  the  NOAA-14 
satellite  data  with  those  measured  by  our  fourteen-  and  six-channel  sunphotometers.  We  find 
that  the  excellent  agreement  for  urban-marine  aerosols  is  degraded  when  African  dust  is  present. 
Using  the  sunphotometer  data  during  ascent  and  descent  of  the  aircraft,  we  also  obtain  extinction 
profiles  for  separated  layers  dominated  by  African  dust  and  urban-marine  aerosols,  respectively. 
The  extinction  profiles  allow  us  to  obtain  size  distributions  for  both  these  aerosol  types,  showing 
the  distinctive  differences  between  them.  These  optical  depth  and  size 
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spectra  are  combined  with  model  complex  refractive  index  spectra  to  calculate  radiative  flux 
changes  induced  by  the  different  aerosol  layers.  By  combining  solar  beam  transmission 
measurements  in  the  0.94-micron  band  with  those  at  neighboring  wavelengths,  we  also  determine 
water  vapor  columns  and  profiles,  which  are  shown  to  agree  well  with  aircraft  in  situ 
measurements. 
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DUST  GENERATOR  QUARTZ 

ZVEREVA  N.S. 

Russia,  Noginsk,  tut^noginoblacbnjftskju.  td. +7 -(09 65 7)^2200 
(First  received  02  March  1998;  accepted  for  presentation  during  IAS-4) 

Dust  generator  "Quartz”  is  used  for  highly  accurate  dozing  the  particles  of  different  mono- 
and  polidisperse  powdered  materials  (quartz,  corundum,  metal  oxides,  carbon  black,  metals, 
minerals,  silica,  pigments,  abrasives,  catalysts,  adsorbents,  cement,  starch,  etc.)  into  the  gas  flow. 

Generated  aerosol  helps  to  control  protective  and  explorative  properties  of  filters  and  dust 
removal  devices. 

Dozing  small-size  particles  is  a  technically  difficult  task.  Main  deficiencies  of  known 
generators  are  irregularity  powder  dozing  and  narrow  concentration  range  of  generated  dust. 

Aim  of  generator  developing  is  achievement  of  high  proportionality  powder  dozing  in  wide 
dust  concentration  range  ,  including  fine-dispercional  disposed  to  aggregation  powders. 

Dust  generator  "Quartz"  was  successfully  researched  in  laboratories  and  industrial  conditions. 


Specification 


Feed  of  powder  into  gas  flow,  mg/min 

3-1000 

Reproducibility ,% 

3-5 

Range  of  particle  size  powder  to  be  dispersed,  mcm 

0,5-1000 

Pressure  of  gas  flow,  kg/sm2 

U+0,1 

Carrier  Gas  Flowrate  Range  ,liters/min 

40-100 

Period  of  continuous  operation 

unlimited 

Power  Requirements 

220,240  VAC;  50-60  Hz; 
less  than  250W 

Concentration  of  generated  dust  mg/m3 

20-1000 

Overall  dimensions,  mm 

370x270x280 

8,0 

No  support  for  device  installation.  It  is  maintained  by  one  operator. 


Dust  generator  "Quartz"  may  be  used  for: 

-  research  of  dust  capacity  and  effectiveness  of  filtration  dust  removal  devices; 

-  monitoring  environmental  pollution  of  air; 

-  dozing  of  fine-dispersion  powders  in  chemical  industries,  powder  metallurgy,  biology, 
pharmacology; 

-  calibration  of  pollution  control  equipment. 

-  inhalation  toxicology  studies  in  medicine,  agriculture  and  other  fields. 

Main  structural  elements:  bunker  with  powder  and  special  stirrer;  disk  conveyer  of  particles; 
device  for  powder  feed  decrease;  nozzle  of  high  gas  flow;  control  panel  with  feed  blocks. 
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Any  anticorrosive  explosion-proof  desiccated  gas  (pressure  1-5  MPa)  is  used  as  gas-carrier. 

Generator  is  the  unique  device  in  Russia.  It  provides  high  precision  and  reproducibility  at  low 
feed  (about  few  mg/min)  of  particles  of  different  powders  with  both  wide  and  narrow  range  of 
particles  sizes  (0,5-5000mcm)  and  it  is  one  of  the  most  powerful  tools  for  successful  aerosol  research. 

The  device  is  distinguished  from  similar  ones  by  high  reliability  under  long  service  life  and  by 
easy  of  operation. 
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SYNTHESIS  OF  NANOSTRUCTURED  MATERIALS  FROM  AGGREGATES 
PRODUCED  BY  A  PULSED  ARC  GAS  AGGREGATION  CLUSTER  SOURCE 

MILANI P.1,  PISERI  P.\  BARBORINI  E. 1  B0TTAN1  C.E.1,  FERRARI  A.*,  BASSI A .LL* 

1  JJ&M-2)ifiartUheHto  di  3-isica,  Unu/ersita '  di  Milano,  Via  CeLoria  16,  20133  Milano.  Jtcdif 

'J/&M-  CCSNEJ-,  Tolitecnico  di  Milano.  20/33  Milano,  Jtalif 
(First  received  03  December  1997) 

Cluster  beams  are  a  versatile  tool  which  is  assuming  an  increasing  importance  for  the 
synthesis  of  nanocrystalline  materials.  The  use  of  clusters  as  elemental  building  blocks  can  open 
new  routes  towards  the  creation  of  an  entire  new  class  of  architectures  and  nanostructures. 

The  ability  of  structuring  materials  on  a  nanometer-size  scale  depends  critically  from  the 
control  of  the  precursors  and  of  their  interaction  to  form  more  complex  structures.  The  use  of 
aerosol  techniques  is  a  viable  way  for  the  production  of  macroscopic  quantities  of  precursor 
clusters. 

Molecular  beams  techniques,  coupled  to  sources  based  on  efficient  aggregation  phenomena, 
can  unfold  the  opportunity  of  controlling  parameters  such  as  size,  composition  and  kinetic 
energy  of  the  aggregates.  The  availability  of  well  characterized  cluster  beams  will  help  in  the  study  of 
cluster  coalescence  processes  and  reorganization  after  the  deposition  which  are  still  largely  unknown. 

Here  we  will  present  and  discuss  the  synthesis  of  nanocrystalline  thin  films  by  the  deposition 
of  a  supersonic  cluster  beams.  In  order  to  meet  the  requisites  necessary  for  thin  film  deposition 
we  have  developed  a  Pulsed  Arc  Gas  Aggregation  Cluster  Source  (PAGACS)  for  the  production 
of  intense  and  stable  ionized  and  neutral  cluster  supersonic  beams.  Laser  photoionization  and 
mass  spectrometric  techniques  have  been  used  to  characterize  the  source,  the  cluster  mass 
distribution  and  energy. 

The  PAGACS  has  many  analogies  with  arc  discharge  apparatus  for  the  production  of 
fullerenes  and  nanotubes,  with  this  source  nanocrystalline  carbon  thin  films  have  been  produced 
have  by  ballistic  consolidation  of  carbon  cluster  supersonic  beams  and  characterized  in  their 
structural  and  electronic  properties  in  order  to  correlate  them  with  the  precursors  and  post¬ 
deposition  treatments. 

Structural  properties  and  the  mesoscopic  elastic  response  of  the  films  were  measured  by 
Scanning  Electron  Microscopy,  Raman  and  Brillouin  light  scattering.  SEM  and  Raman 
spectroscopy  show  that  the  film  are  a  low-density  porous  network  of  nanometer-size  particles. 
The  nature  of  the  films  is  essentially  graphite-like  with  a  large  number  of  distorted  bonds.  The 
values  of  bulk  modulus  and  shear  modulus  were  estimated  from  the  shifts  of  both  surface  and 
bulk  phonon  peaks  measured  by  Brillouin  spectroscopy.  On  a  mesoscopic  scale,  the  shear 
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modulus  is  in  the  range  of  that  of  crystalline  graphite,  whereas  the  bulk  modulus  and  the 
Poisson's  ratio  are  significantly  different. 

The  presence  of  nanotubes  and  ordered  polyhedral  particles  embedded  in  a  disordered  matrix 
has  been  detected  by  Transmission  Electron  Microscopy. 

lose. 

YRK  541.18 

DIRECT  RADIATIVE  FORCING  AT  THE  SURFACE  BY  SMOKE  AEROSOLS 
DETERMINED  FROM  SATELLITE  AND  SURFACE  MEASUREMENTS 

U  Z. ,  KOU  L. 

Canada  Centre  far  Remote  Sensing  588  Booth  Street  Ottawa,  Canada  /did  01/7 
(Received  16  December  1997) 

Direct  radiative  forcing  (DRF)  of  aerosols  is  an  important  climatic  parameter  measuring  the 
influence  of  aerosols  on  earth's  climate.  Observational  studies  of  aerosol  DRF  usually  suffer  from 
a  shortage  of  in-situ  measurements  of  aerosol  optical  properties.  This  study  introduces  a  new 
approach  to  determine  surface  DRF  due  to  fire  smoke  under  any  sky  conditions  using  satellite 
and  surface  measurements. 

The  method  requires  no  observation  of  aerosol  optical  properties.  It  is  based  on  a  satellite 
inversion  algorithm  which  retrieves  surface  net  solar  radiation  in  the  visible  spectrum  (400- 
700nm).  The  algorithm  was  first  validated  under  a  variety  of  sky  conditions  ranging  from  clear, 
to  smoky  and  cloudy  skies.  The  accuracy  of  retrieval  is  found  to  be  primarily  affected  by 
absorbing  aerosols  such  as  smoke.  With  the  measurements  of  aerosol  optical  thickness,  the  effect 
can  be  well  accounted  for.  Without  correction  for  this  effect,  the  difference  between  observed  and 
estimated  APAR  is  a  good  estimate  of  DRF  due  to  aerosols.  Over  the  remote  boreal  forest  region 
in  western  Canada  where  this  study  is  conducted,  fire  activities  dominate  the  variation  of  aerosol 
loading  during  the  summer  season.  Following  this  concept,  instantaneous,  daily  and  monthly 
mean  DRF  due  to  smoke  aerosols  are  computed.  The  monthly  mean  DRF  caused  by  smoke 
reaches  a  maximum  value  of  -26.0  W/m2  during  the  period  of  active  burning  in  July  1994,  as 
compared  to  the  total  radiative  forcing  of  -76.7  W/m2  due  to  the  combined  effect  of  both  smoke 
and  clouds  in  the  same  month  and  region. 
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FUNCTION  OF  DISTRIBUTION  OF  FULLERENE  SOOT  PARTICLES 
BELOV  N.N.1,  SIMANCHEV  S.K.  2,  TOKAREVSKIKH  A.V. 2 

1  denosol  Technology  £T5),  BELOV@TEHNO.MMTEL.MSK.SU  teL/fax  7-095-7171361 
2  Karftoo  Institute  far  Physical  Chemistry  ,  e-mail:  simanch@ccjiifki.aceu 
(First  received  15  September  1997;  accepted  for  presentation  during  IAS-4 ) 

Function  of  distribution  of  «fullerene  soot»  was  obtained  for  interval  of  diameter  of  particles 
from  0.04  to  0.4  mkm.  Function  was  approximated  by  five  theoretical  law. 

Obtained  firstly  in  the  Kratshmer’s  laboratory  new  modification  of  carbon  -  fullerenes  [1]  are 
in  the  focus  of  many  experimental  and  theoretical  studies  throughout  the  world.  Range  of  using 
of  fullerenes  is  increased,  continuously  new  interesting  properties  are  found.  Also  interest  in  soot 
are  increased.  This  soot  is  obtained  during  vaporization  of  graphite  into  inert  gas  by  different 
ways.  It  is  show  that  the  powder  of  activated  carbon,  prepared  from  waste  of  fullerenes 
production  (fullerenes  was  extracted  from  such  soot  by  organic  solvent)  favorably  compares 
with  commercially  accessible  activated  carbon  as  adsorbent  for  removal  of  organic 
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pollutes  from  one-component  systems  [2].  It  is  very  important  to  know  the  function  of 
distribution  of  soot  particles  in  studies  of  thermophoresis,  rate  of  sedimentation  of  soot  particles 
and  etc.  The  function  of  distribution  was  obtained  for  soot,  generated  in  argon,  under  pressure 
150  Torr  [3].  In  this  article  the  function  of  distribution  of  soot,  generated  in  helium  under  pressure 
150  Torr  is  obtained. 

The  «fullerene  soot»  was  generated  by  Kratschmer’s  method  with  some  modification.  The 
process  was  proceeded  in  the  plasmochemical  reactor  for  fullerene  synthesis  of  «Aerosol 
Technology»  firm.  The  construction  of  reactor  is  follow.  The  chamber  of  synthesis  was  55  mm  X 
260  mm  vertical  cylinder  with  cooling  water  jacket.  The  cylinder  may  be  disconnected  in  two 
same  parts.  The  10  mm  hole  was  in  face-end  of  upper  part.  The  ballast  2100  cm3  chamber  was 
connected  to  reactor  through  this  hole.  The  pressure  in  reactor  was  increased  not  more  10%  due 
to  ballast  bulk.  Anode  -  graphite  6  mm  rod.  Its  primary  length  -  210  mm.  Cathode  -  graphite  40 
mm  0  9  mm  cylinder.  Electrodes  was  situated  perpendicularly  to  axis  of  chamber  at  70  mm  from 
lower  face-end.  The  rate  of  erosion  of  anode  was  3  g/min.  (4-5  cm/min.)  under  pressure  of 
helium  150  Torr.  Current  was  110  A,  voltage  -  25  V.  The  function  of  distribution  is  the 
paramount  characteristic  of  disperse  system.  There  is  a  need  to  measure  the  grate  number  of 
particles  for  better  description  of  function.  So  it  was  measured  300  particles  (interval  of 
diameters  was  from  0.04  to  0.4  mkm).  The  subsequent  measurements  did  not  change  the 
functions  of  distribution  noticeably.  The  photos  was  made  by  electronic  microscope  JSM-35CF  of 
firm  GEOL.  Then  photos  was  magnified  by  graphical  computer  program  PhotoFinish.  Data  were 
approximated  by  five  functions  by  program  Mathcad  PLUS  5.0  of  firm  MathSoft.  Results  of 
approximation  are  shown  on  fig.  1 . 


Fig..  1.  Function  of  distribution  of 
soot  (diameter  of  particles  from  0.04 
to  0.4  mkm  was  measured)  . 
Histogram  -  empirical  data, 

1  -  Junge’s  law, 

2  -  Kolmogorov’s  law, 

3  -  Chrgiane-Mazin’s  law, 

4  -  Best’s  law, 

5  -  Litvinov’s  law. 


Junge’s  law: 

here  c  =  0.377,  k  =  1.3,  r  -  radius  of  particles. 
Kolmogorov’s  law: 


exrt 


2a2 


here  A  =  1.684,  =  0.79,  r0  =  0.0349. 
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here  A  =  9.994H10'4,  k  =  2.41,  c  =  0.109. 
Chrgiane-Mazin’s  law: 

n(r)=Ar2ewp{-br) 

here  A  =  1.208  106,  b=  105.794. 

Litvinov’s  law: 

n{r)  =  Aexp[-b  r  21 


here  A  =  100.809,  b  =  160.357. 

Thus,  coefficients  of  functions  of  distribution  are  found  for  interval  of  diameter  of  particles 
from  0.04  to  0.4  mkm.  It  is  shown,  that  soot  consist  of  particles  less  than  0,4  mkm.  It  is  visible, 
that  average  size  of  soot,  prepared  in  helium,  is  roughly  in  one  order  more  as  comparison  with 
prepared  in  argon  soot. 

[1] .  Kratschmer  W.,  Fostiropolus  K,  Huffman  D.R.  //  Chem.  Phys.  Lett.  1990.  V.170.  #2.  pp.167. 

[2]  Cleveland  TC.,  S.Garg;  "Fullerene  waste  as  a  carbonaceous  adsorbent."  //  Carbon,  1995, 


v.33,  #3,  pp.335-338.  TTrolL 

[3].  Belov  N.N.,  K.D.Nadezhdin,  N.G.Shirina,  G.A.Chemaeva,  N.S.Kamusheva,  I.V.Sukhov, 
O.F.Bischof,  H.-G.Hom.  The  structure  of  fullerene  soot  particles.  //  Aerosols.  1995.  V.l.  #1.  pp.l*3. 


yjlK  541.18 

EXPERIMENTAL  RESULTS  OF  HIGH  TEMPERATURE  FILTRATION  AND  DUST 
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A  number  of  gasification  systems  are  approaching  commercial  readiness  for  use  in  integrated 
gasification  combined  cycle(IGC C)  power  plants.  The  primary  advantages  of  IGCC  systems  are 
higher  energy  conversion  efficiency  and  superior  environmental  compliance  when  compared  to 
all  other  coal-based  power  generation  options.  In  an  IGCC  system,  particulate  matters  must  be 
removed  before  the  raw  gas  is  burned  in  the  gas  turbine  to  protect  the  turbine  blade  and  to 
control  particulate  matters  emissions.  It  is  also  important  to  note  that  the  particulate  matters 
removal  process  must  be  carried  out  by  incorporating  high  temperature  gas  cleanup  for 
optimization  of  IGCC  system.  In  an  IGCC  system,  hot  gas  is  introduced  to  the  combustor  at 
about  430  Ao  C  and  a  pressure  of  typically  25  bar.  The  gas  temperature  is  much 
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lower  than  the  PFBC  system,  which  is  operated  at  about  800-900  Ao  C  and  10-15  bar. 
Advanced  cyclone,  cross  flow  filter,  granular  bed  filter,  electrostatic  precipitator,  and  candle 
filter  have  been  developed  for  particulate  matters  collection  on  the  advanced  coal  power 
generation  system.  Ceramic  rigid  filters  and  granular  bed  filter  among  them  have  the  best  potential. 

A  ceramic  candle  filtration  system  has  been  operated  under  the  high  temperature  in  order  to 
obtain  the  design  data  for  a  pilot  unit  of  integrated  gasification  combined  cycle(IGCC)  and  high 
temperature  gas  cleanup  facility. 

A  candle  elements  of  0.5m  length  were  mounted  on  the  tube  sheet  by  using  the  specially 
designed  filter  holder.  The  compressed  air  was  used  for  the  stream  gas  carrying  dust  injected 
from  a  screw  feeder  and  heated  by  an  electrical  heating  unit.  The  compatibility  of  the  filtration 
system  involving  element  mounting  technology  was  checked.  Some  operation  results  were 
obtained.  The  behaviour  of  the  pressure  drop,  the  pulse  cleaning  events,  and  the  dust  cake  of  the 
filter  element  were  investigated  in  this  study. 

In  this  paper,  collection  and  release  mechanisms  of  dust  on  and  from  a  rigid  ceramic  porous 
candle  filter  are  studied  by  measuring  the  evaluations  of  pressure  drop  and  dust  layer  thickness 
during  filtration,  and  time  behaviour  of  pressure  inside  and  outside  the  element  after  the  injection 
of  compressed  cleaning  air  and  the  movement  of  released  dust. 


12-42. 
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CHEMOJET  MOTION  OF  SOLID  PARTICLES  IN  AEROSOLS 
MEUKHOV  I.V.,  VEDERNIKOV  A. A.,  SIMONOV  E.F., 

BERDONOSOV  S.S.,  BOZHEVOL'  NOV  V.E. 

Ckemistrt/  3)efiartft*ent  of  Moscow  State  Unurerstfy,  Russia 
(First  received  12  February  1998;  accepted  for  presentation  during  IAS-4) 

Aerosols  fill  up  the  interstellar  space  (1)  and  Earth  atmosphere  (2).  Therefore  it's  important  to 
investigate  the  nature  of  the  motion  of  aerosol  particles  in  the  surrounding  gas.  For  aerosols  in 
which  particles  mass  and  gas  composition  don't  vary  the  motion  of  aerosol  particles  have  been 
studied  in  detail  [3].  However,  in  most  natural  and  technogenic  aerosols  particles  tend  to 
evaporate  or  coarsen, [absorb  or  give  off  gases  [4-6].  Thus  a  question  arises  of  how  the  velocity  of 
aerosol  particles  will  change  as  a  result  of  some  physicochemical  process  initiated  in  it. 

Experimental  data  we  have  obtained(7-9)  show  that  the  particle  motion  speeds  up  if  the 
particle  takes  part  in  a  physicochemical  process  (sorption,  oxidation,  catalysis)  causing  a  change 
of  its  mass  or  gas  composition.  This  phenomenon  which  we  called  chemojet  motion  is  due  to 
space-time  heterogeneity  of  the  interaction  between  the  particle  and  the  gas,  more  specifically  to 
the  differential  of  the  process  intensity  on  different  faces  of  the  particle  and  to  process  rate 
fluctuations  on  each  face. 

For  the  purpose  of  quantitative  description  of  the  motion  caused  by  a  physicochemical 

process  we  introduce  chemojet  intensity  of  gas  (vapour)  impact  on  the  particle  FR  and 

r 

corresponding  velocity  of  its  motion  VR  : 

r  ./r  r  \  3  / r  r  \ 

Fr  =\{j-J^VRj=JJXjI{FRe) 

-  r 

where  J  and  JQ  are  impulse  flows  transferred  by  gas  molecules  through  the  particle  surface  5 
under  or  without  the  process,  respectively;  VRj-  is  component  of  the  chemojet  motion  velocity; 
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y/7  are  components  of  the  particle  mobility  tensor;  et  is  the  unit  vector  of  the  co-ordinate  system. 

Velocity  yR  was  defined  in  special  cylindrical  reactor  in  which  it  was  possibly  to  look  on 

trajectory  of  particles  falling  down  in  gas.  The  chemojet  motion  of  particles  in  the  size  range 
a=l-50  pm  was  investigated.  The  particles  were  in  fact  the  agglomerates  of  smaller  particles  thus 
having  not  only  surface  but  also  volumetric  heterogeneity.  The  experiment  was  set  up  as  follows. 
Reactor  was  filled  up  by  gas-reagent  and  termostated.  Through  a  small  hole  in  the  reactor  lid  we 
injected  particles  which  were  then  falling  down  and  in  0,1-5  s  reaching  the  bottom  of  the  reactor, 
where  the  exact  point  of  landing  was  marked.  After  several  hundred  particles  had  been  injected  we 
determined  the  co-ordinates  and  size  of  each  particle  on  the  reactor’s  bottom. 

The  distance  L  between  the  particle's  mass  center  and  the  injection  point  projection  of  the 

reactor's  bottom  was  considered  horizontal  shift  of  the  particle  in  time  tk,  hence  Vj=L/tk 
represented  the  radial  component  of  particle's  velocity.  The  time  tk  was  calculated  from  the 
equation  for  a  vertically  moving  particle  adjusted  for  the  vertical  chemojet  shift.  In  each 
experiment  the  gas  composition  and  its  temperature  were  approved  to  remain  constant  during  the  trial. 

The  particles  were  first  injected  in  the  reactor  filled  by  non-reacting  (background)  gas  with 
density  and  viscosity  characteristics  close  to  those  of  the  gas-reagent..  Under  these  conditions  we 
determined  the  average  velocity  <VBj  >  of  particles  in  the  absence  of  any  interaction  with  the 

gas.  Then  we  estimated  the  average  rate  <V}>  in  the  gas-reagent  as  well  as  the  average  radial 
component  of  the  chemojet  motion  velocity  <VRj  >=<V j  >-<VBj>.  The  values  <VBj  >were 
found  to  be  close  to  the  results  calculated  for  the  non-reacting  particles.  However,  <  VRj  >  values 

were  found  to  be  sufficiently  high  to  conclude  that  the  presence  of  the  chemojet  motion  of  solid 
particles  in  the  laboratory  reactor  was  fully  confirmed  by  the  experimental  data.  It  was  discovered 
that  trajectory  of  each  particle  twisted  at  large  tk  but  particles  group  motion  became  chaotic.  It 
allows  us  to  suggest  that  if  we  moved  from  the  laboratory  reactor  in  our  model  to  an  unrestricted 
aerosol  we  could  still  detect  a  chaotic  chemojet  motion  characterized  by  diffusion  coefficient 

D [r|  >  J 

3  y=i[_  0  J 


where  A  -sj(x)  are  terms  of  the  fluctuations  correlation  matrix  Zk  for  time  shift  x.  D  calculation 

for  crystals  in  the  size  range  1-10  pm  which  are  growing  in  supersaturated  vapour  in  accordance 
with  most  widely  accepted  current  theory  of  growth  led  to  value  3-4  orders  higher  than  in  the  case 
of  the  Brownian  diffusion.  It  was  shown  that  observation  for  motion  opens  new  possibilities  in 
the  important  field  of  in  situ  process  studies  on  an  individual  solid  particle. 
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AN  EFFECT  OF  SOURCE  TERM  IMPURITY  CLOUD  CENTER  RANDOM  WALKS 
ON  IMPURITY  CONCENTRATION  FLUCTUATIONS 

VOZZHENNIKOV  O.I.,  ZHUKOV  G.P.,  SVlRKUNOVP.N. 

Scientific  Production  Association  “Ttfftkoon  *  Obninsk 
(First  received  12  February  1998;  accepted  for  presentation  during  IAS-4) 


It  is  well  known  that  turbulence  has  a  double  effect  on  impurity  cloud  dynamics  in  the 
atmosphere.  The  pulsations  of  the  total  spectrum  typical  scales  of  which  do  not  exceed  the  cloud 
sizes  result  in  cloud  expansion;  the  pulsations  of  larger  scales  (up  to  the  external  scale)  induce 
random  walks  of  the  cloud  center.  The  latter  must  give  rise  to  impurity  concentration 
fluctuations,  that  may  appear  to  be  significant  at  calculations  of  exposure  doses  under  pollutants 
emergency  releases. 

The  goal  of  the  paper  is  in  studying  probability  characteristics  of  an  impurity  concentration 
caused  by  the  impurity  cloud  center  random  walks  mentioned. 

The  Gifford  model  should  be  used  as  a  theoretical  basis  in  the  frames  of  which  the 
fluctuations  of  the  cloud  center  are  described  by  the  Gaussian  distribution: 


f(y',z')  =  (2;rMy  Mz)_l 


(1) 


2  2 

where  Mt,  ,  My  are  the  cloud  center  dispersions  along  the  vertical  and  cross  horizontal 
directions,  h  is  the  source  height. 

For  the  concentration  distribution  in  the  cloud  the  Gaussian  model  will  be  used  as  well.  In 


particular,  the  exposure  dose  (integral  over  time  and  concentration)  at  the  surface  denoted  as  qn 
is  determined  by  the  expression: 


q„  = 


*S_S.U 


=expl 


(y-yp2 

2S> 


z-1 

2S^|j 


(2) 


where  Q- is  the  amount  of  the  impurity  released;  Sy ,  Sz  are  the  dispersions  of  the  concentration 

within  the  cloud;  y  '  z'  are  instantaneous  random  co-ordinates  of  the  cloud  center. 

In  view  of  (2)  and  (1)  for  the  distribution  probability  density  of  qn  one  can  obtain  an 
expression: 
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f(q  )  =  SySi - f-% 

q*nM  M  Un 


Hy’^+I#  Bj=^-^)r2;  r=H9;  ^arctgS:5 

Ik(x)-  are  the  modified  Bessel’s  functions. 

The  first  moment  q^  (mean  over  the  cloud  center  random  positions)  has  the  form  of: 


2Q 

<q  >= - =exp 

4n  xcyazU 


_/ _ 

2ol  2a\ 


To  calculate  the  distribution  function  f(qn)  the  experimental  data  on  Sz  and  Sy  were 


involved  [1],  along  with  the  data  for  <T^  and  o\  .  from  [2].  The  calculation  results  coincide 

with  the  experimental  conditions  [1]  for  h=300m,  i.e.  weakly  unstable  stratification. 

The  figure  gives  the  graph  for  f(qn) 
for  different  distances  from  the  source 
term: 

1)  5km; 

2)  10km; 

3)  30km. 


Sjl 

0.0  0.2  0.4  0.6  0.8  1.0 

As  the  calculations  have  shown,  at  the  points  of  the  nearest  zone  a  great  uncertainty  in  the 
qn  values  takes  place,  and  an  average  value  of  <qn'>  is  not  at  all  representative  for  the 
assessment  of  real  concentrations.  Here  for  the  calculations  of  the  pollutants  impact  one  should 
use  the  probability  calculations  with  f(qn)  with  the  inclusion  of  more  general  risk  conceptions. 
This  fact  should  be  taken  into  consideration  when  calculating  exposure  dose  rates  under 
emergency  releases. 
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DETERMINATION  OF  SURFACE  ENERGY  OF  CRITICAL  EMBRYOS 

NASIBUUN  A.6.,  SHANDAKOV  S.D.,  ANISIMOV  M.P.,  TIMOSHINA  L.V. 

Ketnerouo  State  University,  Qeneral  Physics  Pefiarbnent,  Krasnaya  Str.6,  6500 ¥3  Kemerovo,  JIUSSJvt. 
(First  received  25  February  1998;  accepted  for  presentation  during  IAS-4) 

New  experimental  results  on  the  vapor  nucleation  such  as  an  influence  of  total  pressure 
(background  gas)  on  the  nucleation  processes  [1-5],  oscillatory  nucleation  [6-7],  etc.  has  been 
presented  recently.  These  results  need  to  revision  of  main  positions  of  the  nucleation  theory.  One 
of  the  theory  problem  is  a  surface  energy  estimation  uncertainty.  The  energy  of  new  phase 
formation  of  critical  embryo  in  the  classical  theory  is  a  third  part  of  the  total  surface  energy  of 
critical  embryos.  However,  application  of  microscopic  surface  tension  for  critical  embryo  is 
doubtful,  because  of  too  small  associates  which  have  significant  fluctuation  even  in 
thermodynamic  equilibrium.  Moreover,  the  sense  of  surface  energy  is  impossible  to  understand. 
We  can  say  only  about  excess  of  embryo's  energy  in  comparison  with  the  same  number  of 
molecules  of  a  bulk  condensed  phase. 

The  present  work  shows  that  excess  of  embryo’s  energy  0  (or  surface  energy)  may  be 
received  from  experimental  dependencies  of  critical  vapor  activity  a  (or  supersaturation)  on 
temperature  T,  when  nucleation  rate  J.  It  could  be  shown  that 

_  _  2  ( dlna\ 

&=~nkT  ra,  ■  (1) 

where  n  is  the  number  of  molecules  in  critical  embryo,  k  is  Boltzmann  constant. 

This  result  may  be  obtained  using  first  and  second  nucleation  theorems  [8]  and  the  criterion  of 
the  right  description  of  nucleation  rate  experiments,  following  from  the  partial  derivative  theory 
for  function  of  two  variables  such  as: 

dlna  \  (dlnj\  (  dT  \ 
dlnJ  )'  l  dT)'  \  dlna),  “ 

la  J 

On  base  of  Eqs.(l-2)  the  values  of  surface  energy  of  critical  embryos  was  experimentally 
determined.  We  used  experimental  results  of  glycerin  vapor  nucleation  rates  in  atmosphere  of 
helium  and  argon  in  the  vicinity  of  glycerin  melting  temperature  and  experimental  results  for 

binary  system  of  glicerin-SF6  nucleation  near  the  critical  temperature  of  this  system.  Obtained 
experimental  results  were  compared  with  Fisher's  drop  model,  where  surface  energy  is 

®dn,=4xor2- 

The  influence  of  gas-carrier  pressure,  melting  point  of  condensate  and  critical  temperature  of 
binary  system  on  the  values  of  surface  energy  was  established. 

The  reasons  of  the  droplet  model  and  the  experimental  surface  energy  deflection  are 
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EXPERIMENTAL  INVESTIGATION  OF  HEAT  TRANSFER  IN  REGULAR  FLOW  OF 

MONODISPERSE  DROPS 
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(First  received  27  March  1998 ;  accepted  for  presentation  during  IAS-4) 

The  importance  of  investigation  of  heat  transfer  in  the  flows  of  monodisperse  drops  is 
connected  with  development  of  untraditional  monogranulation  technique.  This  technique  is  based 
on  phenomena  of  forced  capillary  breakup  of  liquid  jet  [1].  One  needs  to  optimize  cooling  rate  of 
drops  in  the  process  of  producing  of  monodisperse  spherical  granules  [2].  It’s  difficult  to  solve  this 
problem  because  of  absence  of  methods  of  heat  transfer  coefficient  calculation.  So  ,  it’s  necessary 
to  obtain  experimental  data  on  heat  transfer  from  the  flows  of  monodisperse  drops. 

For  this  purpose  experimental  unit  was  designed,  which  make  it  possible  to  investigate  heat 
transfer  from  regular  flow  of  monodispers  drops  in  a  wide  range  of  working  parameters. 

Vacuum  oil  is  used  in  it  as  a  working  liquid.  The  unit  is  provided  with  two  types  of  generators. 
This  allowes  one  to  produce  both  the  hollow  and  ordinary  drops  with  diameter  range  50  -  3000 

mkm.  , .  .. 

For  keeping  temperature  of  oil  in  the  generator  constant  the  termostabilization  system  on  the 
base  of  highly  precise  temperature  regulator  was  designed.  This  system  provides  constant 
temperature  with  deviation  no  more  than  0.  1  K. 

A  thermocouple  detector  for  measurements  of  drops  temperature  in  the  flow  was  designed.  In 
it  the  flow  of  monodisperse  drops  has  transformed  in  a  continues  flow  and  than  the  oil 
temperature  has  measured.  The  temperatures  is  measured  by  copper-  constantan  thermocouples. 
The  heat  transfer  coefficient  is  determined  from  heat  balance  equation  for  drop. 

Designed  investigation  method  allowes  one  to  determine  heat  transfer  coefficient  with  the 
error  no  more  than  20%.  The  experimental  data  obtained  allowes  one  to  analyze  heat  transfer 
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from  monodisperse  drop  flow. 
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DMS  OXIDATION  IN  A  NON-REMOTE  LOCATION 

BARTHELMIE  R.J, 1 ,  PRYOR  S.C.  2 

1  Climate  and  Meteorology  Program,  Indiana  University,  Bloomington  7N  *17*105  USA 

2  Deft.  of  Wind  Energy  and  Atmospheric  Physics,  Rise  National  Laboratory,  Denmark. 

(First  received  27  February  1998;  accepted  for  presentation  during  IAS-4) 

The  role  of  biogenic  sulfur  (S)  emissions  in  the  chemistry  of  the  marine  boundary  layer  is 
important  because  of  the  potential  climate  feedback  mechanism  of  aerosol  sulfate  formation. 
Most  previous  studies,  both  experimental  and  numerical,  have  focused  on  the  remote  marine 
boundary  layer  where  the  hydroxyl  radical  addition  or  abstraction  reactions  are  the  most 
important  pathways  for  dimethyl  sulfide  (DMS)  oxidation.  However,  it  has  also  been  suggested 
that  the  nitrate  oxidation  pathway  is  important  in  less  remote  locations  (Yvon  et  al.,  1996). 

We  examine  spatial  aspects  of  the  relative  importance  of  DMS  oxidation  pathways  and 
discuss  the  implications  for  the  relative  abundance  of  various  DMS  oxidation  products  in  coastal 
locations.  An  amended  version  of  the  DMS  mechanism  of  Hertel  et  al.  (1994)  has  been 
implemented  in  the  Inorganic  and  Secondary  Organic  PARTicle  model  (ISOPART)  (Pryor  and 
Barthelmie,  1998),  a  lagrangian  model  in  which  gas  and  aerosol  chemistry  are  fully  coupled. 
Evaluation  of  this  mechanism  in  the  remote  marine  atmosphere  suggested  that  it  is  conservative 
in  its  conversion  of  DMS  to  sulfur  dioxide  and  non-sea  salt  sulfate  but  produces  relatively  large 
concentrations  of  methyl  sulfonic  acid  (MSA)  and  methane  sulfinic  acid  (MSEA)  (Capaldo  and 
Pandis,  1997). 

In  this  application  to  the  Lower  Fraser  Valley  (southwestern  British  Columbia/northwestem 
Washington  State),  comparatively  high  concentrations  of  N  compounds  means  that  abstraction 
by  the  nitrate  radical  is  the  dominant  oxidation  pathway,  except  where  trajectories  originate  and 
terminate  over  the  ocean.  During  the  simulation  period  the  inclusion  of  DMS  emissions  and 
chemistry  increases  sulfur  dioxide  concentrations  in  the  domain  by  up  to  28%  and  sulfate 
concentrations  by  up  to  1 0%.  Further  results  will  be  presented  showing  the  spatial  variability  of 
DMS  chemistry  in  response  to  meteorology  and  emissions  patterns,  and  the  contribution  of 
biogenic  S  emissions  to  secondary  aerosol  concentrations. 
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Model  calculations  of  N  deposition  to  seas  around  Denmark  indicate  that  roughly  1/3  of  total 
N  enters  via  atmospheric  pathways  and  3/5  of  the  total  atmospheric  deposition  derives  from 
aerosol  matter  (Hertel,  1995).  Measurement  and  modeling  of  aerosol  dry  deposition  is 
confounded  by  the  myriad  of  processes  which  determine  the  deposition  velocity.  However,  it  is 
known  that  aerosol  diameter  is  critical  and  it  has  been  suggested  that  hygroscopic  growth  close 
to  the  surface  plays  an  important  role  in  determining  deposition  fluxes  (Slinn  and  Slinn,  1980). 
Aerosols  also  play  a  key  role  in  determining  the  gaseous  flux  due  to  heterogeneous  chemistry  on 
aerosol  surfaces  (particularly  reaction  of  HN03  with  NaCl  to  yield  aerosol  NaNO3  and  HC1 
vapor). 

Herein,  we  examine  the  role  of  aerosols  in  dry  deposition  processes  using  size  segregated  and 
chemically  speciated  aerosol  measurements  collected  during  April  and  May  of  1997  on  the 
Swedish  Island  of  Ostergamsholm  in  the  western  Baltic  under  the  Air-Sea  Exchange  Process 
Study  (ASEPS).  Aerosol  size  distributions  (Dp:  0.5  -  >  20  pm)  were  measured  continuously  using 
a  TSI  aerodynamic  particle  sizer.  Size  resolved  aerosol  measurements  for  chemical  analysis  were 
undertaken  using  a  10  stage  Micro-Orifice  Uniform  Deposit  Impactor  (MOUDI)  (Size 
segregated  Dp:  0.056  -  18  pm)  and  a  3  stage  Davis  Rotating  Universal-size-cut  Monitoring 
(DRUM)  impactor  (Size  segregated  D,:  0.069  -  2.5  pm).  Aluminum  foil  substrates  (47  mm) 
coated  with  silicon  spray  were  used  in  the  MOUDI  to  facilitate  analysis  for  N  species  (Zhuang 
and  Huebert,  1996).  The  sampling  period  was  24  hours  in  duration  except  during  periods  of 
extreme  weather  when  filters  were  exposed  for  48  hour  periods.  The  filters  were  analyzed  by  ion 
chromatography  for  NO*,  SO42-,  C1-,  Na+,  NF4+,  Ca2+,  K+,  Mg2+  and  MSA  (methane  sulfonic 
acid)  using  a  solution  of  oxalic  acid.  A  greased  mylar  impaction  substrate  was  used  for  the 
DRUM  impactor  and  was  analyzed  for  Na  through  U  using  PIXE  analysis  to  provide  6  hour 
average  concentrations.  In  addition  to  the  two  impactors,  filter  samplers  were  also  used  to  give 
bulk  composition  data  for  N03-,  S042-,  C1-,  Na+  and  NF4+. 

The  implication  of  these  data  is  that  NH4+  is  principally  present  at  (NH4)2S04/NH4HSC>4  in 
the  fine  faction  of  the  aerosol,  while  significant  amounts  of  N03-  are  associated  with  larger 
aerosols.  These  data  will  be  used  with  algorithms  from  Slinn  and  Slinn  (1980)  to  estimate  dry 
deposition  of  N-compounds  based  on  the  24  hour  average  aerosol  data.  Note:  It  is  acknowledged 
that  the  temporal  resolution  for  the  aerosol  data  is  not  ideal  for  this  purpose, 
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data  are  to  be  collected  on  a  shorter  time  scale  during  the  summer  of  1998  in  order  to  facilitate 
this  analysis.  Our  investigations  shows  the  molar  ratio  of  Na+  to  Cl-  (by  aerosol  diameter  and 
sampling  day)  and  shows  that  during  the  first  portion  of  the  study,  when  the  meteorological 
conditions  were  dominated  by  cyclone  passages  and  measured  HNO3  concentrations  were  low, 
the  molar  ratios  on  the  stages  with  large  sea  spray  contributions  were  close  to  1.  Later  in  the 
sampling  period  when  ridging  dominated  the  meteorological  conditions  and  observed  HN03 
concentrations  increased,  the  molar  ratio  on  stages  2-6  increased  providing  some  evidence  for 
volatization  of  HC1  vapor  from  sea  salt  aerosols  (note  this  is  also  the  period  of  highest  aerosol 
NO3  ).  These  findings  and  other  analyses  related  to  calculation  of  N  deposition  will  be  discussed 
along  with  issues  relating  to  measurement  considerations. 
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Changes  of  physical  properties  of  amorphous  alloys  (AMA),  under  the  influence  of  external 
parameters  (temperature,  magnetic  field,  mechanical  strain)  have  been  the  subject  of  a  great 
number  of  papers  published  up  to  now  [1,2,3].  The  correlation  between  thermal,  kinetic,  electrical 
and  magnetic  effects  during  the  crystallization  process  in  non-isothermal  and  isothermal 
conditions  have  been  investigated  for  different  amorphous  alloys  based  on  iron.  In  this  paper  the 
kinetics  of  the  change  of  free  volume  of  the  Fe89.8Nii.5Si5.2B3Co.5  amorphous  alloy  in 
temperature  regions  about  100°  lower  than  the  crystallization  temperature  was  determined  using 
the  DSC  method  [1].  Measurements  were  performed  of  linear  expansion  of  the  amorphous  ribbon 

in  isothermal  conditions  at  temperatures:  ti=370,  t2=400  and  t3=450°C. 

In  these  temperature  regions  the  structural  relaxation  process  takes  place,  decreasing  the 
concentration  of  frozen  defects  of  the  vacancy  type  to  a  size  characteristic  for  the  metastable 
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state  at  the  given  temperature.  This  process  leads  to  a  redistribution  of  atoms  at  shorter  distances 
compared  to  the  selected  ones.  So,  this  is  an  activating  process  and  it  occurs  significantly  faster  at 
the  temperature  close  to  the  glassification  temperature.. 

The  rate  at  which  the  unstable  amorphous  structure  approaches  the  metastable  structure  at  a 

certain  temperature  T<Tg,  is  proportional  to  the  degree  of  instability. 

If  the  difference  V-Vo  determines  the  degree  of  instability,  where  V  and  Vo  are  values  of  the 
free  volume  for  the  amorphous  and  metastable  state  at  the  temperature  T,  respectively,  then: 

^51-V-f.)  (» 

dt  t 

where  t  is  the  relaxation  time,  which  characterizes  defect  mobility,  whose  diffusion  movement 
determines  how  the  amorphous  alloy  approaches  the  metastable  state. 

So, 


V  (0)  -  V0 

( E 

where:  r  =  r0  exp  — 


(2)  or 

V(0)-K  *\rJ 


V(t)-V0  =  Aexp\ 


Exchanging  relation  (4)  in  (3)  and  a  double  logarithm  gives  the  dependence: 

lu[ta(F(f)-K0)]  =  lnBj; 

where  E  is  the  activation  energy. 

The  experimentally  obtained  dependence  ln[ln(V(t)-Vo)]  on  T*1  is  linear,  and  the  activation 
energy  was  determined  as  E=90  kJ/mol  from  the  tangent  of  the  slope.  The  value  obtained  is 
approximately  two  times  higher  than  the  activation  energy  of  diffusion  for  the  amorphous  alloy 
Fe80B20  investigated  in  [4].  However,  though  both  alloys  are  based  on  iron  their  composition  is 
essentially  different.  Values  of  the  process  rate  constant  were  determined  at  the  temperatures  of 
370,400  and  420° C. 
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EXPERIMENTAL  STUDY  OF  ULTRA-FINE  MGO  PARTICLES  DURING  THEIR 
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The  nanooxides  synthesis  during  combustion  causes  interest  for  study  of  condensation 
processes,  which  are  accompanying  the  gas-  and  vapor-phase  metal  combustion.  The  satisfactory 
experimental  information  about  condensation  growth  of  nanooxides  during  combustion  does  not 
exist  at  present.  It  is  known  in  dust  flames  the  metal  particles  may  bum  individually.  That's  why, 
possibly,  condensation  in  burning  metal  dust  takes  place  as  if  it  was  during  combustion  of  single 
metal  particle. 

In  this  work  the  method  of  study  of  ultra-fine  condensed  products  during  combustion  of 
single  metal  particle  is  proposed.  The  method  is  based  on  the  synchronous  two-dimensional  laser 
scanning  of  the  region  near  the  burning  particle  and  one-dimensional  scanning  of  radiation 
emitted  by  system.  The  method  allows  to  obtain  information  about  local  extinction  caused  of 
ultra-fine  products  of  combustion  and  about  of  nanooxides  emission  characteristics.  The  method 
is  used  for  study  of  properties  MgO  ultra-fine  particles  forming  during  combustion  of  magnesium 
particle  with  radius  r  - 1  nm. 

It  is  shown  that  the  creating  of  ultra-fine  oxides  take  place  only  in  thin  zone  with  width  -  100 
pm  on  distance  -  r  from  the  magnesium  particle  surface.  The  upper  experimental  estimation  for 
time  of  the  MgO  particles  condensation  growth  is  obtained.  The  conclusion  is  done:  there  are 
growing  and  ungrowing  MgO  particles  in  condensation  zone;  radiation  is  emitted  by  growing 
ultra-fine  particles  only.  The  optical  characteristics  of  growing  MgO  particles  are  essentially 
nonequilibrium.  The  experimentally  estimated  time  of  their  relaxation  to  equilibrium  value  is 
about  5  ms. 

The  obtained  results  can  materially  change  the  existing  conception  of  the  processes  of  the 
particles  condensation  growth  from  the  gas. 

This  work  was  sponsored  by  the  Ukraine  Ministry  of  Education  and  partially  by  INTAS 
(grant  96-2334). 
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METHODOLOGICAL  ASPECTS  OF  ESTIMATING  THE  MICROBIAL  AEROSOL 

PARAMETERS  INDOORS 

VOROBEYCHIKOV  E.V.,  GRANSTREM  K.O.,  IVANOV  V.P.,  KURTZER  6.M. 

St  .-Petersburg  J  J  .Mechnikoo  State  Medical  Academy, 

Pax:  (8 12)  -5931571.  ftaa@  ixfbftro  sfxb  su 
(First  received  02  April  1998;  accepted  for  presentation  during  IAS-4) 

In  practically  unventilated  enclosed  spaces,  the  estimation  of  the  concentration  of  a  microbial 
aerosol  and  its  space-and  time  distribution,  as  well  as  the  prediction  of  the  pulse  of  the 
concentration  (dose)  of  microbial  bodies  getting  into  human  body  or  on  various  surfaces  is  a 
complicated  methodological  task. 

The  current  experimental  contact  methods  of  estimating  the  concentration  of  the  microbial 
aerosol  based  on  impacting  of  particles,  as  a  rule,  introduce  additional  turbulence  into  the  studied 
medium  and  have  a  great  error  of  measurements  of  the  order  50%.  Application  of  non- 
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contact  methods  of  study  (i.e.  optical,  laser,  electric  induction  etc.)  are  based  on  the  dependence 
of  the  parameters  of  the  utilized  physical  field  energy  on  the  concentration  of  particles  requires 
the  development  of  a  special  procedure  that  will  provide  the  estimation  of  non-stationary 
quantitative  characteristics  of  the  microbial  aerosol  in  space  and  time  coordinates  with  high 
precision  and  confidence. 

Theoretical  investigations  of  the  estimation  of  aerosol  concentration,  concentration  pulse,  and 
particles  sedimentation  density  include  deterministic  and  stochastic  mathematical  models  which 
have  a  good  correlation  with  the  experimental  data  of  the  distribution  of  aerosol  in  an  open  half¬ 
space.  In  this  case,  during  calculations,  a  model  of  a  point  pulse  source  of  aerosol  is  used,  and  the 
equation  of  turbulent  diffusion  is  solved  with  the  help  of  the  given  conditions  at  the  beginning  and 
end.  The  probabilistic  method  is  based  on  spatial  distribution  of  particles  which  is  generally 
assumed  to  be  Gaussian  by  three  spatial  coordinates. 

As  applied  to  unventilated  enclosed  spaces,  the  deterministic  approach  has  a  number  of 
drawbacks  because  no  exact  solution  of  the  equation  of  turbulent  diffusion  has  been  found,  while 
possible  corresponding  estimates  of  the  parameters  by  means  of  a  simplified  approach,  for 
example,  substitution  of  the  room  boundaries  for  aerosol  sources  or  run-off  are  highly 
approximate  which  leads  to  great  errors.  Besides,  it  is  practically  impossible  to  interpret  the 
obtained  estimates  because  the  quantitative  parameters  of  the  internal  sources  and  their  spatial 
and  time  characteristics  alter  inadvertently  which  is  not  considered  in  this  approach.  The  impact 
of  casual  values  of  the  quantitative  parameters  of  the  sources  requires  additional  procedures  of 
averaging  the  estimates  with  the  corresponding  laws  of  distribution. 

When  estimating  the  parameters  of  aerosol,  the  application  of  the  probabilistic  approach  is 
determined  by  a  possibility  of  justified  adoption  of  the  laws  of  spatial  and  time  distribution  of 
particles  in  the  room.  From  physical  point  of  view,  under  such  conditions  probabilistic  and 
statistical  description  of  the  distribution  of  aerosol  is  more  justified.  It  should  be  assumed  that  in 
the  absence  of  regulated  air  flows  in  unventilated  space  of  the  room,  the  probability  of  finding 
aerosol  particles  in  any  region  depends  only  on  the  volume  of  this  region,  but  not  on  its  form  and 
position  in  space,  whereas  the  number  of  particles  present  in  non-overlapping  areas  is  an 
independent  random  value.  In  this  case,  the  distribution  of  aerosol  particles  present  in  a  particular 
area  can  be  described  by  the  law  of  Poisson. 

Application  of  the  law  of  Poisson  to  estimate  the  concentration,  concentration  pulse,  and 
microbial  bodies  sedimentation  density  requires  the  knowledge  of  the  mean  concentration  of 
microbial  aerosol  in  this  room.  Low  precision  of  the  experimental  estimates  of  this  parameter 
actuates  the  development  of  probabilistic  mathematical  models  to  relate  the  mean  concentration 
of  aerosol  to  the  main  factors  in  the  room  (the  number  of  sources  and  their  capacity,  room 
volume  and  age,  viability  of  microorganisms,  etc.)  which  affect  a  given  value.  For  this  purpose, 
the  application  of  the  methods  of  multivariate  statistical  analysis,  i.e.  regression  analysis  and  the 
analysis  of  variance,  the  method  of  main  components,  etc.  is  suggested. 

Along  with  the  prediction  of  the  concentration  pulse  on  the  basis  of  the  distribution  of 
Poisson  the  actual  problem  of  visualizing  the  spatial  distribution  of  aerosol  in  real  time  is 
pressing.  This  necessitates  the  study  of  spatial  and  time  interval  of  the  correlation  of  aerosol 
concentration  with  subsequent  application  of  these  data  for  the  development  of  the  system  of 
microbiological  monitoring  the  air  in  the  rooms  of  various  designation. 

Experimental  studies  of  the  concentrations  of  microbiai  aerosols  have  been  performed,  reai 
ranges  of  concentrations  and  dispersion  composition  of  particular  species  of  microorganisms 
most  often  encountered  in  practically  unventilated  enclosed  spaces  have  been  shown.  Data  on 
concentrations  at  various  values  of  factors  affecting  the  variability  of  quantitative  characteristics 
of  microbial  aerosols  have  been  obtained.  On  the  basis  of  experimental  data,  the 
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estimates  of  concentration  pulse,  of  the  density  of  sedimentation  of  microorganisms  onto  surface 
have  been  presented,  as  well  as  predictive  probabilistic  models  to  evaluate  the  value  of  the 
aerogemic  mechanism  of  dissemination  of  opportunistic  microbes  under  specific  conditions  have 
been  designed. 
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CORRELATION  OF  E.COLI  LIPID  PARAMETERS  WITH  CELL  SURVIVAL 

IN  AEROSOL. 

6LUSHCHENK0  N.N.,  BOGOSLOVSKAYA  O.A.,  OLKHOVSKAYA  LP. 

Institute  far  Snergy  Problems  of  Chemical  Physics,  Russian  Academy  of  Sciences  Ceninskii  ftrosft,  38,  b.2, 
Moscow,  Russia.  Rax.:  (095)  7378258,  £  mail:  nnglu@chfthjxis  ju 
(First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

Viability  of  airborne  and  lyofilized  microorganisms  bears  on  the  search  of  methods  for  men, 
animals  and  plants  airborne  infections  control  and,  on  the  other  hand,  deals  with  stability, 
survival  and  storing  of  bacterial  cells  being  used  for  lyofilized  vaccines  for  men,  animals  and 
plants  immunisation.  Lipids  are  known  as  a  most  labile  cell  structure.  Taking  into  account  the 
role  of  lipids  in  the  activity  of  eucariotic  and  procaryotic  cells,  we  assumed  that  composition  and 
physicochemical  parameters  of  cell  lipids  could  play  an  important  role  in  bacterial  capacity  for 
survival  in  the  air  . 

We  have  found  that  cell  viability  in  aerosol  correlate  with  cyclopropane  acids  contents 
increase,  with  palmitic  acid  via  palmitolic  acid  ratio,  and  might  be  described  with  the  following 
equations:  InB  =  -6,31+2,251n((17:0+(19:0)  -  for  cyclopropane  acids  with  correlation  coefficient 
0,81;  and  InB  =  -3,95+3,371n(16:0)/(16:l(7)  -  for  palmitic  acid  via  palmitolic  acid  ratio  with 
correlation  coefficient  0,86,  where  B  is  cell  viability  in  aerosol. 

Lipid  composition  to  a  large  extent  is  conditioned  with  lipid  physicochemical 
characteristics, i.e.,  antioxidant  properties,  lipid  viscosity,  oxidizing  capacity  of  lipids. 

We  have  disclosed  that  cell  lipids  exhibit  antioxidant  activity  (AOA)  and  AOA  of  lipids  got 
from  various  E.Coli  strains  vary  in  the  limits  differing  in  1,5-2  times.  Chemiluminescence  method 
enabling  to  detect  antioxidant  (AO)  contents  and  antiradical  activity  (ARA)  in  cell  lipids  was 
used  to  confirm  antioxidants'  presence  in  E.Coli  lipids.  Antioxidants  of  E.Coli  lipids  appeared  to 
vary  in  contents  and  ARA. 

ARA  of  E.Coli  cell  lipids  was  (3.9-4.6)(105  l/mol(s  and  in  the  order  of  magnitude  appeared  to 
be  close  to  ARA  value  of  the  wellknown  natural  antioxidant-  (-tocopherol.  Acting  quotient  of 
antioxidants  in  E.Coli  cell  lipids  was  0.10-0.16%,  lipids  from  aerosolresistant  bacterial  straines 
having  higher  AO  contents,  ARA  and  AOA  values  than  lipids  from  other  strains. 

We  have  revealed  that  cell  lipids  of  various  E.Coli  strains  differed  in  lipid  peroxidation  (LPO) 
products  concentration,  minimum  LPO  products  being  detected  in  aerosol  resistant  strains. 

We  determined  oxidizing  capacity  of  lipids  and  calculated  the  ratio  of  easy-  and  hardly- 
oxidizable  lipid  fractions  (cardiolipimphosphatidylcholine). 

Lipid  oxidizability  was  estimated  from  the  data  about  fatty  acids  composition, 
chemiluminescent  curves  and  double  bonds  number  per  one  carbon  atom  in  fatty  acid  chain. 
Lipids  from  tested  bacterial  strains  appeared  to  differ  in  double  bonds  numbers  and  the  minimum 
values  were  found  in  aerosolresistant  E.Coli  strains. 

The  existence  of  the  LPO  regulating  system  enables  to  change  physicochemical  parameters  of 
cell  lipids  in  a  specified  mode  and  to  affect  E.Coli  cells  survival.  Synthetic  antioxidants  are  the 
agents  modifying  lipid  AOA.  Introduction  of  antioxidants  (Fenozans  and  Ionol)  in  the 
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E.Coli  incubating  medium  increased  cell  survival.  Fenozan-1  increased  cell  survival  1.5times, 
Fenozan-22  - 1 .8  times,  Ionol  -  2. 1  times  that  of  untreated  samples. 

Thus  we  have  proved  that  physicochemical  parametres  of  lipids  of  various  E.Coli  strains 
correlated  with  their  capacity  for  survival  in  the  air,  i.e., viability  of  the  airborne  bacteria  in  each 
group  of  strains  was  proportional  to  lipids  AOA  and  inversely  proportional  to  oxidation  products 
contents.  Inverse  correlation  between  viability  and  double  bonds  number  in  E.Coli  cell  lipids  was 
common  for  all  strains  tested.  Introduction  of  antioxidants  in  the  grows  medium  changed  the 
viability  of  airborne  E.Coli  cells.  Our  data  demonstrate  the  opportunity  to  modify  the  viability  of 
airborne  bacteria  with  control  on  physicochemical  parametres  of  cell  lipids. 
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ENVIRONMENTAL  DAMAGE  OF  FLY  ASH  FROM  THERMOELECTRIC  POWER 
STATIONS  FOR  THE  LIVING  ORGANISMS  -  MODELLING  WITH  ULTRADISPERSED 

METAL  POWDERS 

6LUSHCHENK0  N.N.,  BOGOSLOVSKAYA  O.A.,  OLKHOVSKAYA  I.P. 

institute  for  Energy  Rrobletrs  of  Cke/rical  Physics,  Russian  dcadetrq  of  Sciences  Heninsku  ftrosfiect,  38,  b  .2, 
f  17829,  Moscow,  Russia.  Rax.:  ( 095)1378258 ',  E trail:  nngtu@ chfth ras su 
(First  received  01  April  1998 ;  accepted  for  presentation  during  IAS-4) 

As  statistic  data  show,  hundreds  thousands  tons  of  industrial  fly  ash  and  aerosols  pollute  the 
atmosphere.  Industrial  fly  ash  contains  a  great  variety  of  inorganic  compounds,  including  such 
elements  as  Mn,  Cr,  Cu,  Ni,  Pb,  Hg,  Cd,  V  etc.,  effecting  negatively  on  the  people  health. 

The  data  of  laboratory  studies  form  the  base  for  the  correct  estimation  of  heavy  metals 
damage  for  the  human  being.  So  our  colleges  from  the  Rostov  University  tested  ecological 
situation  in  the  vicinity  of  the  Novocherkassk’s  coal  power  station  (Rostov-on-Don)  and  showed 
that  the  zone  of  extreme  metal  content  in  the  atmosphere  sediments  was  within  3  km  area  from 
the  station,  Sb,  Cs,  Ni,  Co,  Cd,  Hf,  La  concentrations  exceeding  the  fone  contents  by  10-20  ,  Sr, 
Mo,  Eu,  U  -  by  5-8  fold.  Biogeochemical  analysis  had  shown  that  the  Ti,  V,  Cr  concentrations  in 
plants  in  60-280  times  exceeded  fone  values,  and  Ni,  Cu,  B  contents  were  3-8  times  larger  than 
fone.  Copper  contents  in  wheat  grown  as  far  as  5  km  distance  from  the  powers  station  in  1,5  times 
exceeded  the  safe  level.  Ti,  V,  Cr,  Ni,  Zr,  Ba  contents  in  grain  were  4-60  times  larger  than  mean 
fone  values.  We  have  studied  dispersivity,  chemical  composition  and  solubility  of  fly  ash  samples. 
Particles  with  size  0-5  micron  appeared  to  present  41%  of  total  amount.  Particles  of  fly  ash 
consisted  from  Si02,  AI2O3,  Fe203  and  trace  elements  Pb,  Zn,  Cu,  Mn,  Cr,  Ni,  Cd  etc.  Washout 
analysis  with  different  solvents  (2N  HC1  or  ammonia-acetate  buffer,  200C,  7  days  incubation) 
showed  the  following  sequence  of  elements  contents  in  the  rinsing  fluids:  Fe 

(83%)>Cr>Ti>Ni>Mn>Pb>Zn>Cu=Co.  The  fly  ash  toxicity  was  similar  to  iron  ultradispersed 
powder  (UDP)  toxicity.  We  suggest  UDP  metals  for  modelling  of  ecological  effects  of 
environmental  pollution  with  fly  ash  of  thermoelectric  power  station  wastes.  The  specialties  of 
UDP's  administrated  in  the  organism  are:  1)  a  prolonged  action  on  the  biological  targets  due  to 
a  gradual  dissolution  in  biofluides  and  2)  a  great  variety  of  ionic  forms  of  metals  as  well  as  metal 
complexes  with  biochelators.  The  size  of  metal  UDP  particles  are  similar  to  fly  ash  particles.  So 
the  use  of  UDP  metals  allows  us  to  estimate  the  contribution  of  individual  components  of  fly  ash 
to  total  biological  effect.  We  studied  the  action  of  fly  ash  components  on  the  growth  of 
inoculated  melanoma  B-16.  Zn(100mg/kg),  Ag(10mg/kg),  Al(J0mg/kg),  Cu(10mg/kg)  appeared  to 
stimulate  tumor  growth  up  to  35%  in  comparison  with  untreated  tumor  mice.  Zn  (5  mg/kg),  Cu 
(0,1  mg/kg),  Fe  (2  mg/kg)  did  not  affect  melanoma  B-16  growth.  We  have  studied  the  effect  of 
UDP  metals  on  the  life  time  of  AKR-mice  a  model  of 
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spontaneous  carcinogenesis.  The  total  doses  were  close  to  the  greatest  tolerance  doses.  It  was 
found  that  Cu  and  Zn  UDP  administration  reduced  animal's  life  up  to  two  times.  Radioactive 
aerosols  are  known  to  include  a  non-radioactive  components  such  as  Fe.  The  contribution  of  a 
non-radioactive  constituents  was  studied  in  experiments  with  simultaneous  action  of  radioactivity 
and  Fe  UDP.  It  was  found  that  a  combined  effect  of  Fe  UDP  in  doses  (0, 5-1,0)  mg/kg  and 
fractionated  irradiation  (lGr  and  2Gr,  total  dose  8Gr)  decreased  the  lifetime  of  the  irradiated 
mice  by  1,5-2  fold.  The  investigation  of  total  effect  of  iron  UDP  and  fractionated  irradiation  of 
mice  showed  that  essential  changes  took  place  in  the  system  of  cyclic  nucleotides:  in  thymus  (a 
radiosensitive  organ)  c-AMP  contents  decreased  in  two  times,  in  liver  (a  radioresistent  organ)  c- 
AMP  changes  were  less  pronounced. 
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THE  BASIS  OF  MECHANISM  FOR  SYNTHESIS  THE  PROTECTIVE  COATS 
DEPOSITED  WITH  LOW-TEMPERATURE  SUPERSONIC  SUPERSONIC 
HETEROGENEOUS  FLOW 

NIKITIN  P.V, 

Moscow  ./fixation  Institute  9,  VoLokoLanzskoc^e  shosse,  725877,  Moscow,  Russia  Rhone:  (095)  7 58-99-30 
Rax:  (095)  158-29-77.758-92-77  E-mail:  ali@tkjnainetjnsksu 
(First  received  06  April  1998;  accepted  for  presentation  during  IAS-4) 

In  the  report  are  described  the  behavior  basis  of  formed  surface  coats  produced  by  means  of 
the  Low-Temperature  Gas  Dynamic  Method  (LTGDM)  developed  in  Moscow  Aviation  Institute 
(MAI).  It  is  shown  that  particle  kinetic  energy  level  plays  main  role  in  process  of  substrate 
coating  formation.  The  required  value  of  particle  kinetic  energy  is  depended  on  the  coating  type 
and  itsprognozing  properties. 

Particles  kinetic  energy  detrmines  the  level  of  plastic  deformation  of  the  particle  and  the 
substrate.  During  the  collision  between  the  high-velocity  particle  and  the  substrate  there  is 
generated  in  the  volume  of  interaction  zone  the  train  of  shock  waves  which  causes  a  number  of 
the  physical-chemical  transformations,  for  example,  an  extremal  rize  of  pressure  and  temperature 
level  in  the  collision  zone,  quick-flowed  processes  of  heat-,  mass-exchange, 
deformation  hardening  processes,  etc.  Complex  action  of  the  factors  furthers  more  intensive 
dislocation  density  growth,  that  creates  the  necessary  conditions  to  form  chemical  and  mechanical 
bonds  and  consequently  causes  high  adhesion  and  cohesion  coat  characteristics. 

With  help  of  Arrenius  equation  rising  as  the  mathematical  model  of  the  topo-chemical 
reactions  kinetics  there  was  done  as  analysis  of  possible  processes  of  coat  formation  as  evaluation 
attempt  of  a  main  values  of  pressure  and  temperature  levels  in  contact  area  of  particle  and 
substrate.  It  was  showed  that  under  conditions  of  very  high  collision  pressure  level,  realizable  in 
the  contact  zone  one  can  produce  satisfactory  performance  of  cohesion  and  adhesion  coat  stmgth 
(up  to  65%  of  the  monolitic  material)  even  under  room  temperature  of  substrate  conditions.  The 
performance  will  be  significantly  rise  if  the  substrate  has  a  small  preliminary  heating. 

In  paricular,  there  is  revealed  by  means  of  metalography  and  X-ray  diffraction  methods  the 
significant  (up  to  twice  and  more)  rise  of  micro-hardness  if  coat  in  comparison  with  the  initial 
material  micro-hardness.  The  micro-hardness  rising  is  stayed  stabil  even  after  prolongated 
annealing  coat  under  temperature  of  recrystallization  of  the  used  materials.  There  is  confirmed 
the  coating  and  transitional  layer  influence  on  the  substrate  material  specmen  static  strength, 
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for  instance,  by  means  of  the  experiment  it  is  discovered  that  the  strength  limit  of  copper 
specimens  with  the  NbC+NiAl  coats  of  thicness  of  60  microns  at  the  temperature  of 
20  K  will  be  rised  up  to  20%.,  the  reology  limit  is  rised  up  to  2,58  times,  the  elastic  module  is  rised 
up  to  57%.  These  characteristics  are  rised  at  the  temperature  of  300  K  up  to  52%,  up  to  3,69 
times,  and  up  to  57%  accordingly. 
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LOW-TEMPERATURE  GAS  DYNAMIC  METHOD  OF  DIFFERENT  COATINGS 
DEPOSITION  ONTO  THE  SURFACES 

NIKITIN  P.V.,  ANDREEV  N.  A.,  PROROKOV  S.M.,  SMOUN  A,  6. 

Uloscoar  dviation  Institute ,  V,  Vol&kolamskoe  Shosse,  725877,  Utoscou. r,  Russia,  fthone  7-095-758-9930,  fax 
7-095-  758-2977  e-tnail  attf&tk.  /noma.  msk.  SU. 

(First  received  06  April  1998;  accepted  for  presentation  during  IAS-4) 

This  work  will  describe  the  analysis  of  Low-Temperature  Gasdynamics  Method  (LTGDM) 
developed  in  Moscow  Aviation  Institute  (MAI),  method  physical  content,  the  process, 
accompanying  its  implementation  and  its  potential  capabilities  for  science  and  manufacturing. 

Utilization  of  the  traditional  methods  for  production  of  structural  materials  is  always  related 
to  large  energy  expenditures.  First  of  all  it  is  explained  by  the  low  efficiency  of  installations 
implementing  these  methods.  Due  to  that  during  last  decade  the  so-called  non  traditional 
methods  were  under  development.  Among  them  are  flame  and  gaseous  flame  metallurgy, 
biometallurgy,  chemiometallurgy  etc.  These  methods  have  essential  increased  efficiency  of  energy 
utilization  for  production  of  a  material  mass  unit.  For  example,  utilization  the  electrical  arc  and 
high  frequency  plasma  generators  for  heating  in  metallurgy  allowed  to  increase  efficiency  up  to 
60%.  On  the  basis  of  these  installations  application  the  wide  range  of  different  technological 
operations  were  developed  and  introduced  to  the  industry.  They  allows  to  sharply  increase  quality 
of  products  together  with  decreasing  of  energy  expenditures  and  production  duration. 

Among  these  technologies  the  special  role  is  played  by  the  gas  dynamic  methods.  For 
example,  the  gas  dynamic  plasma  methods  are  widely  developed.  Namely,  for  the  first  time  in  the 
industrial  metallurgical  practice  the  plasma  technology  allowed  to  solve  the  problem  of 
compatibility  barrier  for  different  metals  and  their  derivatives.  Mobility  and  simplicity  of  this 
technologies  in  combination  with  high  heating  level  of  initial  products  (several  thousand  degrees) 
gave  a  chance  to  create  materials  with  the  principally  new  properties  (inter  metallides,  metallic 
ceramics  etc.).  But  having  mobility  and  simplicity  the  gas  dynamic  plasma  method  has  a  number 
of  disadvantages  related  first  of  all  to  utilization  of  high  temperature  (plasma)  flow. 

Later,  the  method  of  detonation  deposition  of  coating  was  developed.  In  realization  this  method 
is  simpler  and  less  expensive  the  plasma  one.  It  is  based  on  utilization  of  detonation  process  at  the 
instant  burning  (blast)  of  the  flammable  gases  such  as  acetylene,  propane  etc.  Method  of 
detonation  coating  deposition  refers  to  the  class  of  high  temperature  gas  dynamic  methods.  As 
the  plasma  one,  the  detonation  method  utilizes  the  gaseous  products  of  blast  as  the  gas  carrier 
with  addition  of  the  working  medium  :  air,  water  vapor,  nitrogen  etc.  The  obtained  mixture 
together  with  the  powder  portion  are  heated  during  blast  and  are  transported  at  high  velocity  to  a 
position  to  produce  coating. 

Therefore  in  this  method  the  particles  accumulate  two  types  of  energy:  heating  up  to  the 
plastification  temperature  or  even  to  the  temperature  of  melting,  and  kinetic  energy  in  the  course 
of  acceleration  by  the  gas-carrier.  The  both  type  of  energy  play  decisive  role  in  shaping  of  coating. 
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Together  with  many  advantages  the  detonation  methods  has  the  serious  drawback.  Due  to 
high  temperature  (several  thousand  degrees)  the  gas-carrier  has  strong  chemical  agressivity.  This 
worsens  the  coating  quality  and  requires  special  conditions  for  its  liquidation. 

The  method  of  low-temperature  gas  dynamic  coating  deposition,  developed  at  MAI  (Russian 
patent  N2082823)  is  the  development  of  the  cold  gas  dynamic  method  of  Novosybirsk’s  Institute 
of  Theoretical  and  Application  Mechanics  (USSR  Pat.  N  161878)  and  is  logical  advancement  of 
plasma  and  detonation  methods. 

There  is  developed  a  new  gas  dynamic  method  (LTGDM)  for  synthesizing  of  multicomponent 
materials  with  the  necessary  predicted  properties.  The  method  is  based  on  the  use  of  supersonic 
heterogeneous  (two-phase)  flows  .The  main  idea  of  this  method  is  that  new  materials  are 
synthesized  as  a  result  of  high-speed  (M  >  1)  two-phase  flows  impact  with  a  barrier  (a  substrate)  . 
A  composition  of  the  material  is  "taken"  from  a  necessary  (in  order  to  get  the  necessary 
properties)  quantity  of  chemical  elements  or  chemical  elements  compounds  (metals,  oxides, 
carbides,  nitrides  and  others)  as  powders  with  a  dispersity  from  10  up  to  50pm.  A  necessary 
spectrum  of  heterogeneous  powders  constituted  in  corresponding  mass  fractions  is  premixed  in 
the  special  gas  dynamical  mixers.  So  the  obtained  mixture  being  in  aweighted  state  in  gas  flow 
accelerates  in  supersonic  nozzle  up  to  a  computed  speed  for  a  given  compound.  Initial 
temperature  of  the  particle  carrier  gas  (stagnation  temperature)  is  so  selected  that  the  exit  nozzle 
particles  speed  would  correspond  to  a  computed  one  but  their  temperature  and  static  carrier  gas 
temperature  wouldn't  exceed  20-50  %  of  the  particle  material  melting  temperature.  So,  in  order  to 
get  a  carrier  gas  speed  exceeding  speed  of  sound  in  two  times,  initial  temperature  doesn't  exceed 
300°C  at  pressure  0.5-1, 0  MPa.  As  a  result,  solid  particles  acceleration  takes  place  in  cold  gas 
flow  what  excludes  particles  oxidation  and  there  fore,  allows  to  use  air  as  a  carrier  gas. 

NTGDM  will  allow  to  realize  super  fast  technologies  without  considerable  energy  costs.  For  example,  it 
takes  several  tenths  fractions  of  a  second  for  obtaining  of  intermetallic  material  layer  Ni  A1  of  a  thickness  1 
mm  by  means  of  CGDM,  while  using  a  standard  chemical-thermal  technology  a  transition  zone  of  a 
thickness  60  microns  is  formed  in  ovens  during  9  hours  at  temperature  «  700°C. 

In  the  laboratory  there  is  developed  an  effective  technology  for  a  production  of  metal-ceramic  materials 
for  the  account  of  additional  energy  supply  during  a  process  of  a  material  synthesis  caused  by  a  presence  of 
exothermal  chemical  reactions  in  a  process  of  high-speed  particles  interaction  with  a  substrate. 

The  use  of  such  method  allows  to  form  carbides  coatings,  borides  ones,  oxides  ones,  silicides  ones  and 
others,  refractory  compounds  on  a  substrate. 

The  obtained  types  of  metal-ceramic  materials  can  be  widely  used  in  new  technologies  owing  to  high 
thermal  or  mechanical  properties. 

There  is  simultated  a  process  of  the  new  materials  coating  and  synthesis  by  the  numerical  methods,  the 
two-phase  flows  structure  and  the  properties  of  these  materials  are  studied  using  the  modem  methods  of  a 
diagnostics,  such  as  :  laser  velocimetry  and  particle  measurements  diagnostics,  X-ray  spectrum  microanalysis, 
contact  auto  radiogram,  high-resolution  auto  radiogram  and  others. 
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HOKOSAWA  MIKRON  CORPORATION 

INTERNATIONAL  SALES  DIVISION 

No.  9,  1-chome,  Shodai  Tajika,  Hirakata-shi,  Osaka,  573  Japan. 

Telephone:  0720-56-6751  •  Facsimile:  0720-68-1309 

HOKOSAWA  MICRON  DRYER 

The  Hokosawa  Micron  Dryer  was  developed  as  a  space-saving  3- 
purpose  machine  suitable  for  a  wide  range  of  materials  More  than  half- 
century  of  Hokosawa's  experience  in  powder  processing  machinery 
design  and  manufacture  have  been  incorporated  in  the  Micron  Dryer. 
Probably  the  Hokosawa  Micron  Dryer  is  the  world’s  most  efficient  dryer, 
having  an  average  efficiency  of  60%  and  in  some  applications  the 
efficiency  goes  as  high  as  80%.  The  Micron  Dryer  performs  3  distinct 
operations,  Dries,  Pulverizes  and  Classifies.  The  Micron  Dryer 
incorporates  2  Hokosawa  machines  which  have  proven  themselves  over  a 
period  of  years  in  commercial  operation  ”....  the  Micron  Pulverizer  and 
Micron  Separator. 

Whatever  your  drying,  pulverizing  and  classifying  problem,  you'll 
have  a  better  product  at  greater  economy  with  the  Hokosawa  Micron 
Dryer. 

CHARACTERISTICS 

1.  Three  (3)  actions  in  one  machine:  drying,  pulverizing  and 

separating, 

THE  MICRON  DRYER 

2.  Minimum  heat  consumption  and  heat  loss. 

3.  Large  capacity  and  uniform  drying. 

4.  Easy  to  regulate  product  fineness  and  moisture  content, 

5.  Wide  range  of  applications. 

6.  Space  saving ...  no  long  drying  duct  is  required. 

7.  Dust-free  operation  due  to  negative  pressure 
operation, 

8.  Simple  operation  and  low  maintenance  cost. 
Note:  Micron  Dryer  has  a  grinding  mechanism, 
so  cannot  be  used  for  materials  which  should  not  be 
pulverized. 
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evaporation  of  particles  by  laser  radiation 


CHOI  ,J.H. 

Phone:  +82-591-  7515387 
Fax:  +82-591-  531906 
E-Mail:  jhchoi@nongae.gsnu.ac.kr 
Address:  900  Gazwa-Dong,  Chinju,  Korea,  660-701 
//wn7i«e:Gyeongsang  National  University 
Chinju  South  Korea  filtration  of  the  aerosols 
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CHUNG  ,J1N  DO 

Phone:  +82-418-  405463 
Fax:  +82-418-  405460 
E-Mail:  jdonchung@dogsuri.hoseo.ac.kr 
Address:  900  Gazwa-Dong,  Chinju,  Korea,  660-701 
//is//o/re:Gyeongsang  National  University 
Asan  South  Korea 
filters  ========= 

DEMI  NO  V  ,1G0R  G. 

Phone:  +7-3832-  397101 
Fax:  +7-3832-  397101 
E-Mail:  dyominov@phys.nsu.ru 
Address:  Pirogova  Str.,  2  Novosibirsk,  630090 
/«srH«r<?:Novosibirsk  State  University 
Novosibirsk  Russia 

jTMosmejac  mrosocs  M2) 
CCJJIATGCOGJCJH  2*210 8££MS .  == - 

DESPA  , FLORIN 

Phone:  +40-1-  70807040/3213 
Fax:  +40-1-  4231701 
E-Mail:  despa@theorl.ifa.ro 

Address:  Magurele-Bucharest  MG-6,  POBox  MG-35, 
Romania 

/nn/nrre:  Institute  of  Atomic  Physics 
BUKHAREST  Romania 
2-ullerene  ========= 

EVSIKOVA  .LYUBOV  GEORGIEVNA 

Phone:  +7-812-  2188063 
Fax:  +7-812-  2183720 

Address:  199034  S.-Peterburg,  Birzhevaya  liniya,  d.  12 
Institute: Russian  Scientific  Optical  Center  named  by 
Vavilov 

St.-Petersburg  Russia 
denosol  characterisation  ========= 

FEViGELSON  ,eVamihaYilovna 

Phone:  +7-095-  9511247 
E-Mail:  gor@omega.ifaran.ru 
Institute:  Institute  of  Atmospheric  Physics 
Moscow  Russia 

2iadlation  balance  of  the  atmosphere  ========= 

F1SENKO  ,SERGEVl  PAVLOVICH 

Phone:  +375-0172-  685222 
Fax:  +375-0 172-  322513 
E-Mail:  fsp@hmti.ac.by 

//u/»Hie:A.V.Luikov  Institute  for  Heat  and  Mass  Transfer 
Minsk  Beiorus 

Nudeation  of  aerosols  ========= 

GALL1  ,ANNA 

Address:  Via  Celoria  16,  Milano  20133 
/nafrure:  Institute  di  Fisica  Generale  Applicata 
Milano  Italy  2ullerene  ========= 


GARGER  ,EVGENlVl  KONSTANTINOVICH 

Phone:  +7-044-  2205313 
Fax:  +7-044-  2209346 
E-Mail:  garger@garger.pp.kiev.ua 
Address:  14  Lev  Tolstoyi  Str.,  Kiev-33,  252033,  Ukraina 
Institute:  Institute  of  Radioecology  (Ukraine  Sci.  Academy) 
Kiev  Ukraine 

generation  of  the  aerosol  flouxs  ========= 

GEERNAERT , GERALD  L. 

Phone:  +45-46-  46301101 
Fax:  +45-46-  46301214 
E-Mail:  GLG@dmu.dk 

Address:  P.O.  Box  358,  DK-4000,  Roskilde,  Denmark 
//w/mue:National  Environmental  Research  Institute 
Roskilde  Denmark 
Aerosol  and  health  ========= 

GERMOGENOVA  , TATYANA  ANATOL’EVNA 
Phone:  +7-095-  2507861 
Fax:  +7-095-  97207737 
E-Mail:  Germ@kiam.ru 

7/mm/fc:M. Keldysh  Institute  of  Applied  Mathematics, 
Russian  Ac.  Sci 
Moscow  Russia 
Aerosol  Optics  ========= 

gertsenshteYin  , semen  Yakovlevich 

Phone:  +7-095-  9395136 
Fax:  +7-095-  9390165 

Address:  Moscow  State  University,  GSP  Moscow  119899, 
Russia 

Instituie-Moscow  State  University 
Moscow  Russia 

generation  of  the  aerosol  flows  ========= 

GLUSCHENKO  .NATALYA  NIKOLAEVNA 

Phone:  +7-095-  9397937 

Fax:  +7-095- 1378258 

E-Mail:  nnglu@  chph.ras.ru 

Institute:  Institute  of  Novel  Energetical  Problems 

Moscow  Russia 

bacteria  &  oiruses  ========= 

GOLDSTEIN  ,NAUM 

Phone:  +49-3329-  660120 
Fax:  +49-3329-  660200 
E-Mail:  GLtechnology@t-online.de 
Address:  Kastanienweg  23,  D- 14532  Stahnsdorf,  Germany 
/njmur<?:Goldstein  &  Lewin  technology  GmbH 
Stahnsdorf  Germany 
Aerosol  and  health  ========= 

GRIGOR’EV  .ALEKSANDR  IVANOVICH 

Phone:  +7-0852-  3339268 
Fax:  +7-0852-  354777 
E-Mail:  grig@univ.uniyar.ac.ru 
Address:  150000  Yaroslavl',  ul.  Sovetskaya,  d.  14 
Institute:  Y aroslavl  State  University 
Yaroslavl  Russia 

Electrical  charged  aerosol  fiarticles  ========= 
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GR1POST , SVETLANA  BORISOVNA 

Address:  199034  S.-Peterburg,  Birzhevaya  liniya,  d.  1 2 
Institute: Russian  Scientific  Optical  Center  named  by 
Vavilov 

St.-Petersburg  Russia 

Aerosol  characterisation.  ========= 

GURBANOV , MUSLIM 

E-Mail:  ruzmk@rad.dl.ab.az 
Address-. ,  31-a  HJavid  ave  370143  Baku,  Azerbaijan 
/nsr/iwrerSector  of  Radiation  Researches 
Baky  Azerbaijan 

Radioactive  aerosols  ========= 

HAMILL , PATRICK 

Phone:  +1-408-  9245241 
Fax.  +1-408-  9242917 
E-Mail:  hamill@iight.arc.nasa.gov 
Address:  San  Jose,  California  95192,  USA. 

InstituteSzn  Jose  State  University 
San  Jose  USA 

dtittosfiheric  aerosob  ========= 

HELKOVSKlVl , NIKITA  ANDREEVICH 

//un7nre:Institute  of  Occupational  Health  RAMS 
Moscow  Russia 

Radioactive  aerosob  ========= 

HEUSLER  ,GERO 

Phone:  +49-30-  63921218 
Fax:  +49-30-  63921229 
E-Mail:  heusler@mbi-berlin.de 
Address:  Rudower  Chaussee  6  12489  Berlin 
Institute:  Max-  Bom- 1  nstitut 
Berlin  Germany 
RuUerene  ========= 

HODZHER  .TAMARA  VIKTOROVNA 

Phone:  +7-3952-  460502 
E-Mail:  khodzher@!in.irkutsk.su 
Address:  P.B.4199,  Irkutsk  664033,  Russia 
*w«n//e:Limnological  Institute 
Irkutsk  Russia 

dttnosfiheric  aerosob  ========= 

lVANOV-OMSKlVl  ,V.  I. 

Institute:  Physics  and  Technological  Institute  named  Ioffe 
St.-Petersburg  Russia 
jFulLerene  ========= 

KADUQRIB  .ALEKSANDR  MIHAVlLOVlCH 

Phone:  +7-044-  2667531 
Fax:  +7-044-  2664502 
E-Mail:  ROOT@INRAD.KIEV.UA 
Address:  255205  Kievskaya  obi.,  pgt.Chabanu,  ul 
Mashinostroiteleyi  7,  Ukraina 
//imVw/erUkranien  Institute  of  Agriculture  Radiology 
Kiev  Ukraine 

derosol  &  forest  ========= 


KAMESHKOV  .GENNADlYl  BORISOVICH 

Phone:  +7-812-  2189946 

Fax:  +7-812-  2188179 

E-Mail:  Irina@tks-opt.spb.ru 

Address:  199034  S.-Peterburg,  Birzhevaya  liniya,  d.  12 

Institute:  Russian  Scientific  Optical  Center  named  by 

Vavilov 

St.-Petersburg  Russia 

Aerosol  characterisation  ========= 

KATKOV  .VLADISLAV  LEONIDOVICH 

Phone:  +375-0172-  685296 
Fax:  +375-0172-  318403 
E-Mail:  katkov@newman.basnet.minsk.by 
Address:  Surganov  Street  6  Minsk,  220012  Belarus 
Institute:  Institute  of  Engineering  Cybernetics 
Minsk  Belorus 

3)bftersion  of  fiotlution  in  air  ========= 

KATO  .SEIJI 

Phone:  +1-757-  8647042 
Fax:  +1-757-  8647996 
E-Mail:  kato@aerosol.Iarc.nasa.gov 
Address:  Mail  Stop  420  NASA  Langley  Research  Center 
Hampton,  Virginia  2368I-0001U.S.A. 

Instil ute:  Hampton  University 
Hampton  USA 

jTMOsmexjc  jenosons  m 

CHMJTGCOgJCJC  ?R0/3££MS .  ========= 

KISELEV  ,OLE<3  MIHAVlLOVICH 

Phone:  +7-8432-  387525 
Fax:  +7-8432-  380994 
E-Mail:  kise!ev@niimm.kazan.su 

Address:  UI.  Universitetskaya  17,  Kazan,  Tatarstan,  Russia 
420008 

/nsmi/re:Chebotarev  Institute  of  Mathematics  and 
Mechanics  at  Kazan  University 
Kazan  Russia 

'Asfiiration  of  the  aerosob  ========= 

KISELEVA  .MARGARITA  SERGEEVNA 

Phone:  +7-812-  2189900 
Fax:  +7-812-  2183720 

Address:  199034  S.-Peterburg,  Birzhevaya  liniya,  d.  12 
Institute: Russian  Scientific  Optical  Center  named  by 
Vavilov 

St.-Petersburg  Russia 

OfiticaL  firofierties  of  the  aerosob  - ■» 

KOC  .TALAT 

E-Mail:  tkoc@zambak.balikesir.edu.tr 
/ttM/rnreiBalikesir  Universtity 
BALIKESYR  Turkey 
derosot  and  health  ========= 

kogan  .Vladimir 

Phone:  +1-614-  4247970 
Fax:  +1-614-  42441 85 
E-Mail:  koganv@battelle.org 
InstituteiBmeWe  Memorial  Institute  Columbus 
Columbus  USA 

Radioactive  aerosob  ========= 
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KONONENKO , VADIM  LEONIDOVICH 

Phone :  +7-095-  9361727 
Fax:  +7-095- 1374101 
E-Mail:  chembio@glas.apc.org 
Address:  107082  Moskva  ul.Bakuninskaya,  38/42-132 
//tyrin/ze:  Institute  of  Biochemical  physics  of  RAS 
Moscow  Russia 

Ofttical  ftrofterties  of  the  aerosob  ========= 

KOROMUSLOV  ,V.A. 

Phone:  +7-0852-  222325 
Fax:  +7-0852-  354777 
E-Mail:  poIya@univ.uniyar.ac.ru 
Address:  150000  Yaroslavl',  ul.  Sovetskaya,  d.  14 
Institute:  Yaroslavl  State  University 
Yaroslavl  Russia 

Electrical  charged  aerosol  fiarticles  ========= 

KRESTIN  ,ANATOLlYl  VASILEVICH 

Fax:  +7-096-  5153588 
E-Mail:  kresti@icp.ac.ru 

Address:  142432  Chemogolovka,  Moscow  Region,  Russia 
Institute: Institute  of  chemical  physics  /Chemogolovka/ 
Moscow  Russia  ?ullerene  ========= 

KROTKOV , NIKOLAY  A. 

Phone:  +1-301-  7945075 

Fax:  +1-301-4411 853 

E-Mail:  krotkov@hoss.stx.com 

Address'.  4400  Forbes  Blvd.,  Lanham,  MD  20706-4392; 

Institute:  Raytheon  STX  Corporation 

Lanham  USA 

Sftace  investigations  ========= 

KUCHEROV ,  ARKADlYl  NIKOLAEVICH 

Phone:  +7-095-  5564807 

Fax:  +7-095-  5564337 

E-Mail:  ank@dept.aerocentr.msk.su 

Address:  140160  MO,  g.Zhukovskij-3 

Institute:Ctntral  Aerohydrodynamic  Institute  named  after 

N.E.  Zhukovsky  Moscow  Russia 

Ofttical  ftrofterties  of  the  aerosob  ========= 

KUDRYAVTSEV  ,ILYA  ALEKSANDROVICH 

Address:  443086  Samara  Moskovskoe  sh  34 
Institute:  Aerospace  University  of  Samara 

Samara  Russia  dferosol  ckaracterbation  ========= 

kuteneV  ,  Vadim  fedoroVich 

Phone:  +7-095- 1541301 
Fax:  +7-095-  9430030 
E-Mail:  root@gncnami.extech.msk.su 
Address:  125438  Moskva  Avtomotomaya  ul  2 
/nj/«»re:Automobil  Institute 

Moscow  Russia  Environment 


LAVROV  ,VlTALlYl  VLADIMIROVICH 

Phone:  +7-095-  9395248 
Fax:  +7-095-  9391240 
E-Mail:  rftrst@cityline.ru 

Address'.  Moscow  State  University,  GSP  Moscow  119899, 
Russia 

Institute:  Moscow  State  University 
Moscow  Russia 
J-ullerene  ========= 

LEPESHINSKlYl  ,1G0R'  ALEKSANDROVICH 

Phone:  +7-095-  1584063 
Fax:  +7-095- 1582977 
E-Mail:  aet@tk.mainet.msk.su 
/«sm»re:Institute  of  Low  Temperature 
Moscow  Russia 
Tovo-fthase  flows  ========= 

LETFULUN , RINAT  RIFGATOVlCH 

Phone:  +7-8462-  340536 
Fax:  +7-8462-  355600 
E-Mail:  root@fian.samara.su 

Address:  Novo-Sadovaya  St.  221,  Samara  443011,  Russia 
lnstitute:Samara  Branch  of  P.N.Lebedev  Physical  Institute 
Samara  Russia 

Ofttical  ftrofterties  of  the  aerosob  ========= 

U  ,ZH ANQING 

Phone:  +1-613-  9471311 
Fax:  +1-613-  9471406 
E-Mail:  li@ccrs.emr.ca 

Address:  588  Booth  Street  Ottawa,  Canada  K1A  0Y7 
Institute:  CANADA  CENTRE  FOR  REMOTE  SENSING 
Ottava  Canada 
derosol  &  forest  ========= 

UU  ,CHUNG-MING 

E-Mail:  liucm@ccms.ntu.edu.tw 
Address:  Taipei,  Taiwan 
/ttrtin//e:National  Taiwan  University 
Taipei  Taiwan 

Ofttical  ftrofterties  of  the  aerosob  ========= 

LOBANOVA , GALINA  IVANOVNA 

Phone:  +7-812-  2189946 
Fax:  +7-8 1 2-  2188179 

Address:  199034  S.-Peterburg,  Bitzhevaya  liniya,  d.  12 
Institute:  Russian  Scientific  Optical  Center  named  by 
Vavilov 

St.-Petersburg  Russia 
Aerosol  characterisation  ========= 

LOGVINOV , LEONID  MITROFANOVICH 

Phone:  +7-8462-  357356 
Fax:  +7-8462-  357356 
E-Mail:  onill6@libl.ssau.ru 
Address:  443086  Samara  Moskovskoe  sh  34 
//uiirwerAerospace  University  of  Samara 
Samara  Russia 

Ofttical  ftrofterties  of  the  aerosob  ========= 


I 


Copyright  1998  ©  by  Aerosol  Technology  Ltd.  Phone/Fax:  + 7(095)1474361  EMAIL:  belov@tehno.mmtel.msk.su 


Page  No  L8 


LORBER  ,KARL  E. 

Phone:  +43-3842-  4610350 
Fax:  +43-3842-  4610352 
E-Mail:  enttech@grz08u.unileoben.ac.at 
/«rr/fwfe:Montanuniversitat  Leoben 
Leoben  Austria 

filtration  of  the  aerosols  ========= 

LUSAK , LYUDMILA  VYACHESLAVOVNA 

Phone:  +7-095-  9392217 
Fax:  +7-095-  9390989 
E-Mail:  Klofo@glasnet.ru 

Address:  Moscow  State  University,  GSP  Moscow  119899, 
Russia 

//mm/re: Moscow  State  University 
Moscow  Russia 

Bacteria  &  viruses  ========= 

MAKAROV ,  ALEKSEYl  SERGEEVICH 
Phone:  +7-8432-  743572 
Fax:  +7-8432-  741803 
Address:  420075  Kazan' 

Instime:THE  FEDERAL  RESEARCH  &  PRODUCTION 
CENTRE  THE  STATE  INSTITUTE  OF  APPLIED 
OPTICS  -  THE  FNPTS  GIPO 
Kazan  Russia 

Ofitical  firefierties  of  the  aerosols  ========= 

MARICIC  ,AL£KSA 

Fax:  +38—  3242101 

Institute:  Institute  of  Technical  Sciences  of  the  Serbian 
Academy  of  Sciences  and  Arts 
Yugoslavia  Pourders  ========= 

MELIHOV.l.V 

Phone:  +7-095-  9393449 

Fax:  +7-095-  9328846 

E-Mail:  gorba@radio.chem.msu.ru 

Address:  Moscow  State  University,  GSP  Moscow  1 19899, 
Russia  /nj»m/e:Moscow  State  University 
Moscow  Russia  Moving  of  aerosol  fiartieles  ===== 

mihaYiloV  ,oleg  mihaYiloVich 

Phone:  +7-812-  2189952 
Fax:  +7-812-  2183720 

Address:  199034  S.-Peterburg,  Birzhevaya  liniya,  d.12 
//iswhjc:  Russian  Scientific  Optical  Center  named  by 
Vavilov  St.-Petersburg  Russia 
Aerosol  characterisation  ========= 


MILANI , PAOLO 

Phone:  +39-2-  2392248  Fax:  +39-2-  2392487 
E-Mail:  PMBLANI@mi.infn.it 
Address:  Via  Celoria  16,  Milano  20133 
//wrifKfe:University  of  Milano 


Milano  Italy  Pullerene  ========= 

:  v  '  % )  ■'<■■■  i  7W' 


MILOSEVIC  ,OUVERA 

E-Mail:  oly@itn.sanu.ac.yu 
Address:  Belgrade,  K.Mihajlova  35/IV,  Yugoslavia 
/asr/mre:  Institute  of  Technical  Sciences  of  the  Serbian 
Academy  of  Sciences  and  Arts 
Belgrade  Yugoslavia 
Powders  ========= 

MORA  ,JUAN 

Phone:  +34-6-  5903777 
Fax:  +34-6-  5903464 
E-Mail:  juan.mora@ua.es 
Address:  Box  99,  03080,  Alicante,  Spain 
/ns«'ii<re:Alicante  University 
Alicante  Spain 

Mucleation  of  aerosols  ========= 

MUSTAFAEV  .ISLAM 

E-Mail:  ruzmk@rad.dl.ab.az 

Address:  124/128  G.Garayev  ave.  370119  Baku,  Azerbaijan 
Institute: Ecological  Society  of  RUZGAR 
Baky  Azerbaijan 

Photochemical  reaction  ========= 

NADTOCHENKO  .VlKTOR  ANDREEVICH 

E-Mail:  nadto@icp.ac.ru 

Institute:  Institute  of  Chemical  Physics  of  RAS 

Chemogolovka  Russia 

Pullerene  ========= 

NASIBULIN  ,A.G. 

Phone :  +7-38422-  233145 
Fax:  +7-38422-  233195 
E-Mail:  aerosoI@cphis.kemgu.kemerovo.su 
/nrr/r«re:State  University  of  Kemerovo 
Kemerovo  Russia 

Mucleation  of  aerosols  = — ===== 

nekrasoV  ,  Viktor  VasieeVich 

Address:  10,  ul.Vorontzovo  Pole,  Moscow  103064,  Russia 
Institute: Karpov  Institute  of  Physical  Chemistry 
Moscow  Russia 

Radioactive  aerosols  ========= 

NEVZOROV  .ANATOUYl  NIKOLAEVICH 

Phone:  +7-095-  4086058 
Fax:  +7-095-  5763327 
E-Mail:  cloud@adonis.iasnet.com 

Address:  3,  Pervomayskaya,  Moscow  Reg.,  Dolgoprudnyi, 
Moscow  Reg.  141700,  Russia 
//u»Vi/r<»:Central  Aerological  Observatory 
Dolgoprudnii  MR  Russia 

Cloud  ========= 

NGUYEN  ,BA  CUONG 

Phone:  +33-1-  69088503 
Fax:  +33-1-  69087716 

Address-.  CEN  Saclay  91198  GIF  SUR  YVETTE  CEDEX 
France 

/nsfHH?e:CENTRE  DES  FAIBLES  RADIOACTIVITES 
PARIS  France 

derosol  and  ocean  ========= 
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NIKITIN  , ANATOLI Vl  IL’ICH 

Phone:  +7-095- 1584930 

Fax: +7-095- 1582977 

E-Mail :  alt@tk.mainet.msk.su 

Address:  123458  Moskva  Tall inskaya  ul  20-373 

Institute:  Moscow  State  Aviation  Institute  (Technical 

University) 

Moscow  Russia 

Aerosol  technologies  ========= 

omelYanets  , taisiYa  QRIQOREVNA 

Fax:  +7-044-  5599090 

Institute: Ukrainian  Scientific  Hygienic  Center 
Kiev  Ukraine 

Bacteria  &  viruses  ========= 

osaWa  ,EIJI 

E-Mail:  osawa@cochem.tutkie.tut.ac.jp 
Address:  1-1  Hibarigaoka,  Tempakucho,  Toyohashi,  Aichi 
441-8122,  Japan. 

AiHi»/i<;:Toyohashi  University  of  Technology 
Aichi  Japan 
futlerene  ========= 

PENDLETON  ,J.  DAVID 

E-Mail:  dpendlet@arl.mil 

Address:  2800  Powder  Mill  Road,  Adelphi,  Maryland 
20783-1197 

fnsniute:US  Army  Research  Laboratory 
Adelphi  USA 

Optical  properties  of  the  aerosols  ========= 

pokropiVnuYi  Vladimir  Vasilevich 

Phone:  +7-044-  6346109 
E-Mail:  pokr@ipms.kiev.ua 
Address:  252142  Kiev,  Ukraina,  Krzhizhanovsky,  3 
/nsrriwudnstitute  for  Problems  of  Materials  Science 
Kiev  Ukraine 
Powders  ========= 

POLETAEV.N.L 

Institute:  Institute  of  combustion 
Odessa  Ukraine 
iPourders  ========= 

POLYANSKAYA ,  LYUBOV  MAKSIMOVNA 

Phone:  +7-095-  9390989  Fax:  +7-095-  9390989 
E-Mail:  poI@soil.msu.ru 

Address:  Moscow  State  University,  GSP  Moscow  119899, 
Russia 

Institute:  Moscow  State  University 

Moscow  Russia  Bacteria  &  viruses  ========= 

POMINOV  ,EVGENlYl  IVANOVICH 

Address:  443086  Samara  Moskovskoe  sh  34 

Institute:  Aerospace  University  of  Samara 

Samara  Russia  Aerosol  characterisation  ========= 


POPOV ,  andreYi  mihaYiloVich 

Phone:  +7-095-  3340881 
Fax:  +7-095-  3340886 
E-Mail:  popov@isan.troitsk.ru 
Address:  142092, Troitsk  M.O. 

Institute: Institute  of  Spectroscopy  of  RAN 
Moscow  Russia 
Pullerene  ========= 

prYor  ,sara 

Phone:  +1-8 1 2-  8555155 
Fax:  +1-812-  8551661 
E-Mail:  spryor@indiana.edu 
Address:  Bloomington,  IN47405 
Institute:  Indiana  University 
Bloomington  USA 

filtration  of  the  aerosols  ========= 

PUESCHEL  .RUDOLF  F. 

Phone:  +1-650-  6043625 
Fax:  +1-650-  6043625 

E-Mail:  RPUESCHEL@mail.ARC.NASA.gov 
Address:  MOFFETTFIELD,  CA  94035-1000 
Instituted  ASA  Ames  Research  Center 
USA 

derosol  in  stratosfthere  ========= 

radionoV  .Vladimir  fedoroVich 

Phone: +1-SYI-  3521951 

Fax:  +7-812-  3522688 

E-Mail:  aaricoop@sovam.com 

Address:  194021,  Sankt-Peterburg,  2-yi  Murinskiyi,  28 

Institute: The  Arctic  and  Antarctic  Research  Institute 

St.-Petersburg  Russia 

Radiation  balance  of  the  atmosphere  ========= 

REDKOBORODOYl  VURlYl  NIKOLAEVICH 

Phone:  +7-044-  2160906 

E-Mail:  REDCO@AOKU.FREENET.KIEV.UA 
Address:  Observatoma  3,  Kiev-53,  254053, UKRAINE. 
Institute:  Astronomical  Observatory  of  Kiev  University 
Kiev  Ukraine  denosol  acoustics  ========= 

RUSSELL  .PHILIP  B. 

E-Mail:  PhilipRussell@gmgate 
Address:  MOFFETTFIELD,  CA  94035-1000 
Institute-^N ASA  Ames  Research  Center 
Moffett  Field  USA  derosol  and  ocean  =========• 


t 

sedoVi  .Valentin  Stepanovich 

Phone:  +7-3822-  258348 
Fax:  +7-3822-  259410 
E-Mail:  sedoi@hcei.tomsk.su 
Address:  634055  Tomsk  pr  Akademicheskij  4 
Institute:  Institute  of  High  Current  Electronics 
Tomsk  Russia  Metallic  particles  ========= 
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SEO  TAEJON 

Phone:  +82-571-  505756 
Fax:+82-571-8411630 
E-Mail:  dongjin@anu.andong.ac.kr 

Address :  388  Songchun-Dong,  Andong,  Kyungpuk,  760- 
749,  Korea 

Institute-. Urban  centre  of  the  housing  grants 
Andong  South  Korea 
filtration  of  the  aerosols  ========= 

SHEMAN1N  ,VAL£RlYl  GENNAD'EVICH 

Phone:  +7-86134-  53749 

Fax:+7-86134-51764 

E-Mail:  valery@cons.kccc.kuban.su 

lnstitute:Kabar\  State  Technological  University, 
Novorossiysk  Department 
Nivorossisk  Russia 
Lidars  ========= 

SHEVCHENKO  , VLADIMIR  PETROVICH 

Phone:  +7-095- 1247737 
Fax:+7-095- 1245983 
E-Mail:  apl6591fgi@glas.apc.orp 
Institute: I nstitute  of  Oceanology  of  RAS 
Moscow  Russia 

Aerosol  and  ocean  ========= 

SH1LN0V , ALEKSANDR  VIKTOROVICH 

Phone:  +7-095-  2509803 
Fax:  +7-095-  9720723 
E-Mail:  SergePol@KIAM.RU 

Institute:  M .  Keldysh  Institute  of  Applied  Mathematics, 
Russian  Ac.  Sci 
Moscow  Russia 

Radiation  balance  of  the  atntosfikere  ========= 

SHINOHARA  ,HlSANORl 

Fax:  +81-52-  7892962 
E-Mail:  nori@chem2.chem.nagoya-u.ac.jp 
Address:  Nagoya,  464  Japan 
/i«r/j«/e:Nagoya  University 
Nagoya  Japan 
Rullerene  ========= 

SHOSHIN  ,VU.L 

Institute:  Institute  of  combustion 
Odessa  Ukraine 
Rocvders  ========= 

SlMEUNOVlC  ,RADOJKO 

Phone:  +38-318-  3226503 
Fax:+38-318-3242101 

//trmurednstitute  of  Technical  Sciences  of  the  Serbian 
Academy  of  Sciences  and  Arts 
Yugoslavia 


Rou/ders  ========= 


smirnoV  , Vladimir  Vladimirovich 

Phone:  +7-08439-  71701 
Fax:  +7-08439-  2552225 
E-Mail:  vsmirnov@obninsk.ru 

Institute:  Institute  of  Experimental  Meteorology  SPA 
Typhoon 
Obninsk  Russia 

Jferosol  and  ocean  ========= 

STENCHIKOV , GEORGIY  L. 

Phone:  +1-310-  4055370 
Fax:  +1-310-  3149482 
E-Mail:  gera@metosrv2.umd.edu 
Address:  College  Park,  MD  20742 
Institute: University  of  Maryland 
College  Park  USA 

Radiation  balance  of  the  atinosfthere  ========= 

SUTHERLAND , ROBERT 

E-Mail:  rsutherl@arl.army.mil 
Address:  New  Mexico,  USA 
Institute:  White  Sands  Missile  Range 
USA 

Ojttical  frofterties  of  the  aerosols  ========= 

TAUJAN  ,NADA 

Phone:  +38-1 1  -  3370412 
Fax:  +38-11-  3235255 
E-Mail:  CMM@elab.tmf.bg.ac.yu 
Address:  Njegoseva  12,  1 1000  Belgrade,  Yugoslavia 
Institute: Institute  of  Chemistry,  Technology  and  Metallurgy 
Belgrade  Yugoslavia 
Rowders  ========= 

TERENTEV  ; VLADISLAV  EVGENEVlCH 

Phone:  +7-812-  2180082 
Fax:  +7-812-  2183720 
E-Mail:  Leader@soi.spb.su 

Address:  199034  S.-Peterburg,  Birzhevaya  liniya,  d.  12 
Institute:  Russian  Scientific  Optical  Center  named  by 
Vavilov 

St.-Petersburg  Russia 

Ofitical  ftrofterties  of  the  aerosols  ========= 

TOPORKOV , VLADIMIR  SERGEEVICH 

Phone:  +7-3832-  647130 
Fax:  +7-3832-  328831 
E-Mail:  toporkov@vector.nsk.su 
/njiifurerRussian  State  Scientific  Biological  Center 
VECTOR 
Novosibirsk  Russia 
Sacteria  &  viruses  ========= 

TOSITTI , LAURA 

Phone:  +39-51-  259569 
Fax:  +39-51-  259456 
E-Mail:  laurat@ciam.unibo.it 
Address:  V.Selmi  2  40126  Bologna 
//u»7«re:University  of  Bologna 
Bologna  Italy 

Radioactive  aerosols  ========= 
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TSCHIERSCH  ,JOCHAN 

Phone:  +49-89-  31872763 
Fax:  +49-89-  31873363 
E-Mail:  Tschiersch@gsf.de 

Address:  Ingolstaedter  Landstr.  I  D-85764  Neuherberg 
Institute:GSF  -  Forschungszentrum  fur  Umwelt  und 
Gesundheit 
Munchen  Germany 
Radioactive  aerosols  ========= 

TS1PENK0  , ANTON  VLADIMIROVICH 

Phone:  +7-095- 1584063 

Address:  105187  Moskva  IZmajlovskoe  sh  47-77 

Institute:  Moscow  State  Aviation  Institute  (Technical 

University) 

Moscow  Russia 
Turn-phase  flatus  ========= 

UVAROVA , LYUDMILA  ALEKSANDROVNA 

E-Mail:  uvarova@stanmat.mian.su 
Address:  170026,  Tver,  nab.  Af.  Nikitina,  22 
/njrifH/e:  Moscow  State  University  STANKIN 
Tver  Russia 

Optical  properties  of  the  aerosols  ========= 

VARUSCHENKO , RAISA  MIHAYlLOVNA 

Phone:  +7-095-  9395396 
Fax:  +7-095-  9328846 
E-Mail:  varushch@thermo.chem.msu.su 
Address:  Moscow  State  University,  GSP  Moscow  1 19899, 
Russia 

instituteMoscow  State  University 
Moscow  Russia 

of  the  liquids  ========= 

VESELOV  ,DMITRlYl  PETROVICH 

Phone:  +7-812-  2189946 
Fax:  +7-8 1 2-  2188179 

Address:  199034  S.-Peterburg,  Birzhevaya  liniya,  d.  12 
Institute:  Russian  Scientific  Optical  Center  named  by 
Vavilov 

St.-Petersburg  Russia 
Aerosol  characterisation  ========= 

VorobeYichikov  ,e.v. 

Fax:  +7-812-  5431571 
E-Mail:  paa@infopro.spb.su 

Institute:  St.Petersburg  I.I.Mechnikov  State  Medical 
Academy 

St.-Petersburg  Russia 
Bacteria  &  viruses  ========= 

VOZZHENNIKOV  ,0LE6  L 

Address:  82  Lenin  Avenue,  Obninsk,  Kaluga  Region, 
249020  Russia 

/>wr/iHfe:Institute  of  Experimental  Meteorology  SPA 
Typhoon 
Moscow  Russia 

(Dispersion  of  pollution  in  air  ========= 


Wick  , Charles 

Phone:  +1-410-  6713321 
Fax:  +1-410-  6126783 

Address:  ERDEC  SCBRD-RTE  APG,  MD  21010,  USA 
//u«'n/fe:Edgewood  Research  Development  and  Engineering 
Center 

Engewood  Area  USA 


Bacteria  &  viruses  ========= 


ZELINSKY  ,TYMON 


E-Mail:  tymon@iopan.gda.pl 

Address:  ul.  Powst.  Warszawy  55, 81-712  Sopot 

Institute:  Institute  of  Oceanology  ,  Polish  Academy  of 

Science 

Warszawa  Poland 
Aerosol  and  ocean.  ========= 

ZHIGACH  ,ALEKSEYl  N. 

Phone:  +7-095-  9397927 
Fax:  +7-095- 1378258 
E-Mail:  ajigatch@chph.ras.ru 

Address:  117829  g.Moskva,V-334,GSP-l,  Leninskij  pr. 
38, k. 2 

/fiiWttieilnstitute  of  Energetical  Problems  of  RAS 
Moscow  Russia 
Rourders  ========= 

ZHUKOV  ,G.P. 

/ntf/ruttdnstitute  of  Experimental  Meteorology  SPA 
Typhoon 
Obninsk  Russia 

(Dispersion  of  pollution  in  air  ========= 

ZVEREVA  , NELLI  STEPANOVNA 

Phone:  +7-251-  42200 

Fax:  +7-251-  46932 

E-Mail:  tim@nogin.obladm.msk.su 

Address:  144012  Elektrostal'  MO,  ul.  Tevosyana  12a-25 

/ttrt/t«<e:Administration  of  Noginsk  region 

Noginsk  Russia 

(generation  of  the  aerosol  floovs  ========= 
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LIST  OF  INSTITUTES 

JJS-  ¥  QJTUCJIS  ?J71TJCJ?JNTS  mOM  f30  INSTITUTE: 

(Last  nutt&er  -  UtPage) 

c#mO$Q£  &  $mm  CANADA  CENTRE  FOR  REMOTE  SENSING  Canada  Ottawa  96, 
Ukranien  Institute  of  Agriculture  Radiology  Ukraine  Kiev  117 

cA&W$G£  cACGM$£iC$  Astronomical  Observatory  of  Kiev  University  Ukraine  Liar  60 
cA$RG$G£  cAoTW  M&AZZH  Balikesir  Universtity  Turkey  A 'JLJKSSyJl  130, 

Goldstein  &  Lewin  technology  GmbH  Germany  Stahnsdorf  40, 

National  Environmental  Research  Institute  Denmark  Roskilde  13 
cA$W§G£  cAqND  GC&AgIV  CENTRE  DBS  FAIBLES  RADIOACTIVITES  France 
?JJUS  108, 

Institute  of  Experimental  Meteorology  SPA  Typhoon  Russia  Obninsk  71, 

Institute  of  Oceanology  ,  Polish  Academy  of  Science  Poland  Warszawa  109, 

Institute  of  Oceanology  of  RAS  Russia  Moscow  129, 

NASA  Ames  Research  Center  USA  Moffett  Field  97,165 
cA$£Q$Q£  Aerospace  University  of  Samara  Russia  JWm  23, 

Aerospace  University  of  Samara  Russia  Samara  24,25,26, 

Institute  of  Experimental  Meteorology  SPA  Typhoon  Russia  Obninsk  72, 

Karpov  Institute  of  Physical  Chemistry  Russia  Moscow  133, 

Kuban  State  Technological  University,  Novorossiysk  Department  Russia  Novorossisk  136, 

Russian  Scientific  Optical  Center  named  by  Vavilov  Russia  St.-Petersburg  46,  48,  50,  51,  53,64,  66, 

SE  VNIIFTRI  Russia  Moscow  154,  156 

cA$/RQ$G£  % N  NASA  Ames  Research  Center  USA  1 1 1 

cA$RG§G£  M^C£Q£W/££IC$  Aerosol  Technology  LTD  Russia  Moscow  6 
cA&W§G£  GPcPlCS  M.Keldysh  Institute  of  Applied  Mathematics, 

Russian  Ac.  Sci  Russia  Moscow  100 

dl$/RQ$G£  &$CH{N0£0£)Q£S  Moscow  State  Aviation  Institute  (Technical  University)  Russia  Moscow  185 
c Polytechnic  university  of  Irkutsk  Russia  Irkutsk  38 

cASfAJyiyAGoN’  G&  oA$‘RG§G£$  Chebotarev  Institute  of  Mathematics  and  Mechanics  at  Kazan 
University  Russia  ftazcm  61 

c A&MG$PH$(RAC  cA$RQ$G£$  Limnological  Institute  Russia  Irkutsk  59, 

San  Jose  State  University  USA  San  Jose  13 

Mimmsmc  A^osoes 

(PJIG£>££>M§.  Ford  Forschungszentrum  Aachen  Germany  Jachcn 
Hampton  University  USA  Hampton  99, 

Novosibirsk  State  University  Russia  Novosibirsk  152, 

Unit  mixte  CEA-CNRS  France  Gif-Fur- Yvette  102, 

University  of  Illinois  at  Urbana-Champaign  USA  Urbana  15 
A&lGfSffilcA  &  (WR(U$£iS  Aerosol  Technology  LTD  Russia  Moscow  1  „4,8 
Edgewood  Research  Development  and  Engineering  Center  USA  EngewoodArea  10, 

Institute  of  Novel  Energetical  Problems  Russia  Moscow  183, 

Moscow  State  Technological  University  Russia  Moscow  160, 

Moscow  State  University  Russia  Moscow  91,121, 

Russian  State  Scientific  Biological  Center  VECTOR  Russia  Novosibirsk  45, 

St.  Petersburg  State  Technical  University  Russia  St.-Petersburg  127, 

St.Petersburg  I.I.Mechnikov  State  Medical  Academy  Russia  St.- 
Petersburg  181, 

Ukrainian  Scientific  Hygienic  Center  Ukraine  Kiev  10,123, 

US  Army  laboratory  USA  AberPrvGrd  16 


106, 
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GWlAi)  Central  Aerological  Observatory  Russia  doLgofirudnii  MJi  147 
DfiPG&MGoIV  Moscow  State  Aviation  Institute  (Technical  University)  Russia 
Moscow  186 

tm&mm  OfPOemmm  Wc m  Institute  of  Engineering 
Cybernetics  Belorus  Minsk  161, 

Institute  of  Experimental  Meteorology  SPA  Typhoon  Russia  Moscow  83,85, 

87,114,134,173, 

Institute  of  Radioecology  (Ukraine  Sci.  Academy)  Ukraine  Kiev  144, 

Limnological  Institute  Russia  Irkutsk  38 

S'£&CW/R(lGc/l'£  cA$W8G£  PcA‘RW(lC£SS  Yaroslavl  State  University  Russia  ifaroslcuA 

37, 

Yaroslavl  State  University  Russia  Yaroslavl  144,162 

mCSKOmmMLGAE  mopgmes  Of  mg  cAgfiQ$0£$  Ural  State  Univereity  Russia 
Ekateinburg  1 42 

&NYlW(NM$dWW  Automobil  Institute  Russia  Moscow  135, 

Russian  Scientific  Optical  Center  named  by  Vavilov  Russia  St.-Petersburg  49 

£<Vc myjymm  Offysmcim  £A$ffi  KADMWWW  Ural  State  University  Russia 

Ekateinburg  78 

Wl'EW&'RS  Gyeongsang  National  University  South  Korea  Jsan  170 

W(i£W!RAW<lGoM  GW  WHS  ASRQSG£S  Gyeongsang  National  University  South  Korea  Ckinju  16, 
Gyeongsang  National  University  South  Korea  Chinju  128, 

Indiana  University  USA  Bloomington  178, 

Montanuniversitat  Leoben  Austria  Leoben  14, 

Urban  centre  of  the  housing  grants  South  Korea  Andong  17 
WM££&R<S$VS  Aerosol  Technology  LTD  Russia  Moscow  168, 

Institute  of  Atomic  Physics  Romania  BUKHAREST  29,31, 

Institute  of  chemical  physics /Chernogolovka/  Russia  Moscow  80,81,113, 

Institute  of  Spectroscopy  of  RAN  Russia  Moscow  75,141 
Instituto  di  Fisica  Generale  Applicata  Italy  Milano  114 
Max-Born-Institut  Germany  Berlin  87, 

Moscow  State  University  Russia  Moscow  120, 

Nagoya  University  Japan  Nagoya  21, 

Physics  and  Technological  Institute  named  Ioffe  Russia  St.-Petersburg 
158, 159, 

Toyohashi  University  of  Technology  Japan  Aichi  30, 

University  of  Milano  Italy  Milano  167 

^SW/SRAWlGcN  GW  WHS  ASRGSG£  W£GCWS  Administration  of  Noginsk 
region  Russia  Noginsk  !66,\ 

Institute  of  Radioecology  (Ukraine  Sci.  Academy)  Ukraine  Kiev  28, 

Moscow  State  University  Russia  Moscow  149 

HSAW-  <Sc  MASS  WRA6NSWSR  1SV  QtfSPSP SS  SWSW&MS  Moscow  Power  Engineering  University 
Russia  Moscow  176 

£AWS%  VNF  VAPA  Russia  St.-Petersburg  36 
£%DARS  Kuban  State  Technological  University, 

Novorossiysk  Department  Russia  Meorossisk  126, 

Universitat  Potsdam  Germany  Potsdam  77 

£Q(NQ)  iDJSWAoNOS  W)1SP\ SRS^GSV  GW  <ASRGSG£S  Institute  of  Experimental  Meteorology  SPA 
Typhoon  Russia  Obninsk  74 

MSWA£&IC  PAR)f-(lC£SS  Institute  of  High  Current  Electronics  Russia  Tomsk  138, 
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Institute  of  High  Current  Electronics  Russia  Tomsk  63 

M( WIP OR'lcNQ  G B  BHR>  ^NYLRGtNMStNB  Indiana  University  USA  ftloomington  177 
MOYkN§  GB  A@RG$0£  I}dtRA(lC£fS  Moscow  State  University  Russia  Moscow  171, 
Universidad  Nacional  de  Educacion  a  Distancia  Spain  MADRID  45, 

Ural  State  University  Russia  Ekaleinburg  150,151 

6N‘(AC£&AMOcN  Gif  <A£RO$G£§  A.  V.Luikov  Institute  for  Heat  and  Mass  Transfer  Belorus  Minsk  98, 
Alicante  University  Spain  Alicante  56, 

Kemerovo  Scientific  Center  of  Russian  Academy  of  Science  Russia  Kemerovo  88,  89, 

State  University  of  Kemerovo  Russia  Kemerovo  175 

GP3AGA£  PRGP£RPWS  GT  PHf>  <A$RQ$0£S  Aerospace  University  of  Samara  Russia  Scunwa  22, 

CANADA  CENTRE  FOR  REMOTE  SENSING  Canada  Ottava  168, 

Central  Aerohydrodynamic  Institute  named  after  N.E.  Zhukovsky  Russia  Moscow  33, 

Institute  of  Biochemical  physics  of  RAS  Russia  Moscow  36, 

Johns  Hopkins  University  USA  Baltimore  21, 

Moscow  State  University  STANKIN  Russia  Tver  145, 

National  Taiwan  University  Taiwan  Taipei  146, 

Russian  Scientific  Optical  Center  named  by  Vavilov  Russia  St.-Petersburg  39,65,  ! 

Samara  Branch  of  P.N.Lebedev  Physical  Institute  Russia  Samara  101,  . 1. 

THE  FEDERAL  RESEARCH  &  PRODUCTION  CENTRE  THE  STATE  INSTITUTE  OF  APPLIED 
OPTICS  -  THE  FNPTS  GIPO  Russia  Kazan  119, 

US  Army  Research  Laboratory  USA  Adelphi  66, 

White  Sands  Missile  Range  USA  62 

fxHOWC(H£M(lGA£  R£>cACPlO(N  Ecological  Society  of  RUZGAR  Azerbaijan  fiakg  118 
PGCW*D$RS>  Institute  for  Problems  of  Materials  Science  Ukraine  yfeW  121, 

Institute  of  Chemistry,  Technology  and  Metallurgy  Yugoslavia  Belgrade  41, 

Institute  of  combustion  Ukraine  Odessa  103,104,105,  181, 

Institute  of  Energetical  Problems  of  RAS  Russia  Moscow  93, 

Institute  of  Novel  Energetical  Problems  Russia  Moscow  184, 

Institute  of  Technical  Sciences  of  the  Serbian  Academy  of  Sciences  and  Arts  Yugoslavia  Belgrade  58,94,95 
179, 

RsADlAPlQahf  RcA£A3\fC$  GB  ARB  <ABMG$PH$R&  Institute  of  Atmospheric  Physics  Russia  Moscow  130, 
M.Keldysh  Institute  of  Applied  Mathematics,  Russian  Ac.  Sci  Russia  Moscow  1 12, 

The  Arctic  and  Antarctic  Research  Institute  Russia  St.-Petersburg  82, 

University  of  Maryland  USA  College  Park  62 

RcADlOoACBAYG  <A$R0$G£$  Battelle  Memorial  Institute  Columbus  USA  Columbus  109, 

GSF  -  Forschungszentrum  fur  Umwelt  und  Gesundheit  Germany  Munchen  22, 

Institute  of  Occupational  Health  RAMS  Russia  Moscow  137, 

Karpov  Institute  of  Physical  Chemistry  Russia  Moscow  107, 

Sector  of  Radiation  Researches  Azerbaijan  Baky  122, 

University  of  Bologna  Italy  Bologna  79 

§P<AC&  ^qNY^BB^ABBGqN^  Raytheon  STX  Corporation  USA  Hankam.  1 1  |  |  < 

§PRsAy  GcF  cPH£  E^QUIOS  Moscow  State  University  Russia  Moscow  69  (fyf;  y 

cPIARAd RtB&NCG  Institute  of  Radioecology  (Ukraine  Sci.  Academy)  Ukraine  t£uw  35 
PVi^G-PRcASB  P£G°W£i>  Institute  of  Low  Temperature  Russia  Moscow  163, 

Moscow  State  Aviation  Institute  (Technical  University)  Russia  Moscow  27 
YGECcAqNBC  cA$RG$G£$  Raytheon  STX  Corporation  USA  Ceuikam  1 2 
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COY  Index 

JJS-  V  gathers  fiariiciftcutts  pom  57  toums  and  cities: 

Aachen  Germany  106  Moscow  Russia 

162,114,27,163,168,36,69,149,33,1,4,6,8,75 
,171,80,81,141,137,173,83,134,87,91,120,1 
21,93,95,135,129,100,176,156,154,130,133, 
107,112,160,183,184,185,186 


Aber  Prv  Grd  USA  16 

Adelphi  USA  66 

Aichi  Japan  30 

Alicante  Spain  56 

Andong  South  Korea  17 

Asan  South  Korea  170 

Baky  Azerbaijan  122,118 

BALIKESYR  Turkey  130 
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YRK  541.18 

BIOLOGICAL  AEROSOLS  GENERATED  BY  SHOWER  BATHING 
A.  PAUL  ADAMS,  J.  CLIFTON  SPENDLOVE 

Private  consultants  in  Microbial  derobiolegg  *1166  Portuna  Wag,  Salt  Lake  City,  Utah  8i f2i 
fthone:  801-278- 1200  (Pormerty  Life  Science  division  U.S.  Plrtnif,  dugusag  Proving  Qround ) 

(First  received  18  April  1998;  accepted  for  presentation  during  IAS-4 ) 

A  study  was  made  of  the  number  of  bacteria  aerosolized  by  communal  shower  bathing  at  high 
school.  Aerosol  samples  were  taken  in  the  boys'  dressing  room  and  near  the  shower  stalls  of  boys' 
gymnastic  class.  Two  types  of  aerosol  samplers  were  used:  Litton  high-volume  sampler  and  the 
Andersen  six-stage  sampler.  As  many  as  50  bacteria  per  liter  of  air  were  aerosolized  during  the 
showering  process. 

Of  those  bacteria  isolated,  0.74%  were  found  to  be  S.  aureus,  as  determined  by  their  ability  to 
ferment  glucose  anaerobically  and  to  produce  coagulase.  It  was  postulated  that  a  boy  may  inhale 
as  many  as  74  S.  aureus  in  10  minutes.  Based  on  infectivity  data  published  in  the  literature,  it  was 
hypothesized  that  as  many  as  10%  of  the  bathers  may  be  infected  or  colonized  by  a  dosage  of  74 
S.  auerus  and  that  some  degree  of  hazard  may  exist. 
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YRK  541.18 

THE  ULTRAVIOLET  RADIATION  OF  BACTERIA  UNDER  PULSE 
LASER  INFLUENCE 

A,M. AGALTSOV,  A.N.BGRDENIOUK,  V.S.60REL1K. 

P  Jf Lebedev  Physical  Jnstitute  of  Passion  Mcademg  of  Science.  11792*1,  Moscow,  Leninskig  fir.  53. 

(First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

The  observing  of  the  second  ultraviolet  radiation  of  the  simplest  microorganisms  under 
influence  of  pulse  ultraviolet  laser  affection  is  reported.  As  a  source  of  laser  radiation  was  used 
copper  vapour  laser,  producing  pulse  radiation  in  visible  spectrum  region  (wavelengths  510.5  and 
578.2  nm)  with  average  power  4  W  and  pulses  repetition  frequency  10000  Hz.  The  duration  of 
laser  pulses  generation  was  20  ns  and  their  peak  power  10000  W.  The  non-linear  optical  (ADP) 
crystal  was  placed  after  laser.  The  crystal  was  cut  out  so,  that  sinhronization  conditions  were 
performed  for  mixed  emission  compound  with  wavelength  '271.2  nm.  So,  exciting  pulse  at  laser 
radiation  was  at  average  ultraviolet  spectrum  region  (271.2  nm)  and  was  absorbed  by  micro¬ 
organisms  by  resonance  manner. 

For  the  investigations  were  chosen  bacteria  "Bacila  Thurin  giensis"  in  0.9%  NaCl  aquatic 
solution,  Shtamm  War  Purstake  under  T.C.  09.05.096.73-84.  The  samples  were  preparated  in 
concentration  range  from  100  cell/ml  to  100000  cell/ml.  Besides  bacteria,  the  spectra  of  the  second 
radiation  appearing  under  affection  of  ultraviolet  exciting  radiation  in  hard  GTP  hell  and  in 
saturated  aquatic  solution  of  tryptofane  were  studied  for  comparing. 

The  samples  were  placed  in  quartz  cuvette  with  plane-parallel  optical  windows  made  from 
QU-1  glass.  The  second  radiation  was  observed  under  90-  degree  angle  and  was  registered  with 
small  monochromator  of  MUS-type  and  rate  Photomultiplier  PEA- 106.  Accumulation  time  of 
useful  signal  was  defined  with  computer  control  program  in  every  fixed  location  of 
monochromator  lattice.  Electronic  amplifier  with  control  strob-pulse  was  used  for  performing 
temporary  analysis.  The  strob-pulse  duration  was  30  ns  and  his  location  on  temporary  scale  has 
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been  changed  with  delay  line  in  range  0-200  ns. 

As  a  result  of  performed  analysis  of  bacteria  in  aquatic  media,  we  founded  that  in  second 
radiation  spectrum,  side  by  side  with  sharp  peak  (271.2  nm)  of  exciting  radiation  was  present 
intensive  maximum  with  wavelength  301.2  nm,  corresponding  to  Raman  scattering  in  water  and 
also  there  was  the  wide  band  in  more  longwavelength  region.  Location  and  shape  of  this  band 
changed  in  dependence  from  bacteria  concentration  and  also  from  delay  time  of  strob-pulse  in 
relation  to  exciting  pulse  radiation. 

When  the  delay  was  absent  the  range  of  the  second  radiation  spectrum  (resonance 
fluorescence-RF)  for  the  sample  of  low  concentration  (100  cell/ml)  was  310-410  nm. 
Simultaneously,  in  observed  spectra  side  by  side  with  wide  band  were  present  sharp  splashes. 
Their  intensity  was  higher  than  that  of  noise  signal.  The  RF  spectrum  moved  to  longwave  region 
with  increasing  of  bacteria  concentration.  Particualy,  for  the  bacteria  sample  solution  (under 
condition  of  high  bacteria  concentration,  the  short  wavelength  ultraviolet  radiation  should  be  re¬ 
radiated  by  aromatic  amino-acids,  for  example  as  tryptofane.  As  a  result  of  this,  the  second 
radiation  maximum  should  be  moved  to  violet  region.  This  effect  we  have  really  observed  in  our 
experiments. 

The  investigated  ultraviolet  radiation  of  microorganisms  may  be  close  to  mitogenetic 
radiation,  predicted  by  A.G.Gurvich  and  stipulated  by  exciting  of  DNA  as  s  result  of  metabolic 
processes  (look  [1,2]). 

So,  performed  experiments  showed,  that  method  of  resonance  pulse  laser  influence  per 
aquatic  samples  of  microorganisms  allows  us  to  fulfil  its  diagnostics  and  concentrational  analysis. 

This  work  was  supported  by  RFFI-project  N  97-02-16404 
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MICRODROPLET  METHOD  FOR  DIAGNOSTICS  OF  BIOLOGICAL  ACTIVE 
SUBSTANCES  IN  AEROSOL  SAMPLE 

BELOV  N.N.  BELOVA  N.S,  GALKIN  A,S.2 

*  Aerosol  Technology  Ltd,  Thane/ Tax:  7-  (095 ) - 197936  f ,  CUlail:  beU>u@tehHO  Jnndel  .msk  su 
~ UlosaMs  State  University,  Biological  Taculty,  Biochemistry  2)eftarbnent,  Thone:  7-  (095) -939 7376 

(First  received  28  January  1998;  accepted  for  presentation  during  IAS-4) 

Concentration  of  biological  active  substances  in  aerosol  samples  is  low  and  sample  itself  is 
very  complex.  Two  particles  from  the  same  sample  can  have  completely  different  properties, 
structure  and  history.  The  investigation  of  such  a  complex  mixture  is  non  trivial  task. 

Let’s  imagine  that  sample  contain  few  small  (about  1  micrometer)  particles  with  biological 
active  substances,  for  example,  proteins.  All  other  components  of  collected  sample  and 
instrument  surfaces  are  source  of  noise.  It  would  be  great  to  establish  some  kind  of  preliminary 
selection  for  the  next  step  of  analysis.  Such  methods  were  developed  for  chemical  analysis  of 
aerosol  particles.  Usually,  particle  is  evaporated  and  then  analyzed  on  mass-spectrograph  [1]. 
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There  are  instruments  that  can  measure  fluorescence  of  single  particles  during  sampling 
process.  However  particle  velocity  is  too  high  for  detailed  (for  example  biochemical)  analysis. 

In  present  work  it  is  suggested  to  use  virtual  impactor  with  transparent  bottom  and  special 
optics  for  diagnostics  biological  substances  in  aerosol  sample.  As  shown,  there  is  an  opportunity 
to  use  single  particle  precise  mechanism  for  sensitive  and  rapid  bioaerosol  analysis  of  single 
particles.  Some  of  used  methods  were  developed  for  microelectronics  [2-3]. 

There  are  elements  of  Virtual  impactor  architecture  that  useful  for  installation  of  an 
additional  optic  devices.  Source  of  ultraviolet  radiation  can  be  positioned  in  the  horizontal  air- 
output  slot  of  the  impactor.  So  there  is  an  opportunity  of  detection  of  fluorescent  signal  from 
biological  particle.  To  determine  location  of  the  fluorescent  particle  position-sensitive  photo  pipe 
can  be  used.  All  this  data  gives  complete  information  about  location  of  impactor  bottom  particles 
(at  least  the  big  ones)  and  their  quantity. 

Fig.l.  Virtual  impactor  with  simple  optics  installed  enabled  to  determine  the  moment  and 
position  at  what  biological  substance  appears. 

The  another  way  to  monitor  biological  particles  is  to  use  fluorescent  microscope.  Such 
microscope  with  great  sharpness  length  and  low  resolution. 

Impactor  bottom  (3)  is  quartz  window.  Light  divider  (5)  leads  UV  light  of  lamp  (4)  on 
particles  at  bottom  and  flying  ones  (2). 

Position-sensitive  indicator  (6),  can  be  video  camera  or  Position  Charged  Links  matrix.  It 
measures  number  of  fluorescent  particles  in  impactor.  Such  data  is  important  to  monitor 
dynamics  of  biologic  debris  concentration  in  air.  However  for  complete  information  about 
bioaerosol  an  additional  analysis  have  to  be  performed  on  the  sediment. 

According  to  the  experiments  [4]  bacteria  get  into  the  sampler  rarely.  It  is  necessary  to  pump 
tens  and  hundreds  of  liters  of  air  to  capture  a  single  particles.  When  quantity  of  captured  particles 
is  big  enough  air  flow  is  redirected  to  another  virtual  impactor.  This  enables  to  continue  collecting 
the  sample  for  more  detailed  biochemical  analysis. 

Transparent  bottom  of  virtual  impactor  provides  optical  measurement  of  colour  changes  after 
analytical  biochemical  reactions.  Single  particle  technology  with  precise  placing  of  each  droplet 
used  for  input  of  biochemical  reagents  on  surface  of  each  bioaerosol  particle.  The  Precise  single 
particle  technology  uses  for  droplet  printers  widely. 


Fig.l. 


Fig.  2. 


Our  investigation  devoted  to  application  of  common  analytical  biochemical  reactions  [5-9] 
with  single  particle  technology  for  investigations  of  bioaerosols.  The  offered  methods  have 
general  character  and  are  used  by  the  scientists  for  realisation  of  the  quantitative  analysis  at 
determination  of  the  contents  of  biologic  active  substances,  such  as  proteins,  nucleic  acid  (NA), 
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carbohydrate.  .  ,  ... 

The  physical-chemical  properties  of  proteins  are  determined  qualitative  and  quantitative 
structures  of  amino  acid  included.  Methods  of  quantitative  determination  of  NA  are  based  on 
determination  of  the  contents  of  making  their  components:  of  the  nitrogen  basis,  leptos  and 

phosphorus  NA.  . 

The  Mainbaum  method  of  determination  of  the  RNA  with  orcine  contents  is  based  on 
reaction  of  orcine  with  ribose,  from  RNA.  As  a  result  RNA  hydrolyse  in  presence  of  HCl  acid, 
furfurole  derivative  will  be  formed.  It  gives  a  product  of  green  colour  at  heating  with  orcine.  The 
reaction  is  not  high  specifics  -  painted  products  will  form  deoxyriboses,  polysaccharides  and  some 
other  chemicals.  However  sensitivity  of  the  reaction  of  orcine  with  rebose  is  high  [7]. 

Derivatives  of  hydrocarbon  (furfurole  type),  formed  at  heating  with  concentrated  H2SO4  and 
artron,  give  colour  chemicals.  The  developed  colouring  is  proportional  to  quantity  of  taken 

g  Proteins  of  microscopic  particle  from  aerosol  sample  may  be  coloured  by  single  droplet  (50 
mkm)  of  Fomins  reagent  with  bi-ureton  reagent  for  detection  of  the  peptide  links.  This  reaction 
proceeds  coloured  products  of  aromatic  NA.  This  products  may  be  detect  by  microscopy  easy. 

For  more  thin  determination  of  protein  concentration  in  a  preparation  it  is  possible  to  use 
coomassie  brilliant  blue.  The  method  is  based  on  linkage  with  proteins  of  one  of  acid  colour  - 
coomassie  brilliant  blue.  At  linkage  with  proteins,  the  absorption  spectrum  of  colour  is  varies. 

These  investigations  of  selected  micro  pieces  of  aerosols  sample  provides  important 
information  about  biological  active  components  of  bioaerosol  sample. 

Present  investigation  uses  laser  technology  for  take-off  single  particle  from  sampler  surface  [2- 
3]  for  additional  analysis.  Particles  selected  from  air  places  with  random  order  on  transparent 
surface  of  aerosol  sampler.  Some  of  them  may  be  microorganisms.  These  particles  must  be 
investigated  more  careful.  Such  distribution  is  received  at  fall  of  particles  on  the  bottom  of  virtual 
imp  actor. 

Figure  2  presents  the  scheme  of  removing  of  single  particle  from  sampler  surface  by  laser 
beam  of  sharp  focusing  (indicated  by  arrow)  [2],  [3]. 

In  this  scheme  the  particles  fly  away  from  a  plate  owing  to  evaporation  of  thin  sorbing  layer 
on  a  surface  of  a  glass.  Intensive  laser  radiation  forms  local  gas  explosion  that  pushes  a  particle 
from  a  glass  surface.  The  evaporation  of  a  sorbing  liquid  requires  an  appreciable  intensity  of 
radiation.  The  process  can  be  initiated  by  cowering  the  plate  with  a  thin  film  which  has  high 
absorption  on  a  wave  length  of  used  laser. 

This  thin  film  evaporation  provides  taking  off  microorganisms  from  sampler  surface  without 
damage  of  their  membrane. 

Investigations  of  optical  fields  inside  of  bacteria  shows  that  their  membrane  may  be  opened 
without  stressing  it’s  main  organs.  This  effect  can  be  reached  by  focusing  the  laser  beam  inside  of 
bacterium.  For  this  operation  Nd  or  ruby  compact  laser  may  be  used.  Chosen  particle  can  be 
measured  alone  after  it  was  took  off  the  plate  and  passed  into  the  laser  beam  area  for  analysis. 
This  technology  leads  to  increasing  of  sensitivity  of  bioaeosol  investigations. 

Authors  appreciate  Aerosol  Technology  Ltd  firm  for  financial  support  of  researches. 
This  material  is  based  upon  work  partially  supported  by  the  European  Research  Office  of  the  US 
Army  under  Contract  No.  68171-97-M-5652 
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Sample  of  bioaerosols  is  a  collection  of  great  number  of  microscopic  organic  and  inorganic 
particles.  The  analysis  of  this  complicated  mixture  is  an  important  problem  that  has  no  solution 
yet.  Usually  analysis  consists  of  indentification  and  detemrmination  of  type  of  microorganisms  at 
random  position.  Present  investigations  are  devoted  to  using  of  PCR-method  for  analysis  of 
sample  that  consists  of  aerosol  particles  collected  from  monitored  air. 

DNA  contains  the  main  information  about  microorganism.  Multiplication  of  DNA  by  PCR 
method  creates  area  with  equivalent  DNA  molecules  (like  colony).  All  this  DNA  molecules  are 
equal  to  source  DNA.  These  source  DNA  molecules  are  extracted  from  bacteria  sampled  from 
air.  (Please  note,  that  concentration  of  bacteria  in  air  so  small  that  probability  of  close 
neighbourhood  of  two  or  more  microorganisms  is  negligable  small). 

Method  of  Polymerase  Chain  Reaction  (PCR)  initially  was  described  in  1985  by  Saiki  et  al. 
(Science:  230,  1350-1354).  Now  many  variants  of  PCR  are  widely  used  in  different  fields  of 
molecular  biology,  genes  engineering  and  biotechnology.  The  basics  of  this  method  is 
amplification  of  DNA  fragments  while  having  surplus  of  DNA-replica  and  ferment  DNA- 
polymerase.  Usually  thermostable  DNA-polymerase,  such  as  Taq-polymerase  from  thermoohilic 
bacterium  Termus  aquaticus,  are  used.  At  the  beginning  of  Polymerase  Chain  Reaction 
highmolecuiar  two-chain  DNA  (or  single-chain  DNA  for  example  cDNA-copy  RNA)  after 
melting  and  annealing  of  source  becomes  a  primer  for  ferment-polymerase  [1].  Ferment- 
polymerase  produces  two-chain  DNA  fragments  that  vary  in  size  from  few  tens  up  to  thousands 
of  nucleotic  pairs.  Size  of  fragments  depends  on  position  of  link  areas  of  source  DNA  on 
polynucleotid.  Reaction  continues  with  duplication  of  first  step  products,  i.e.  DNA-fragments  of 
fixed  size.  When  quantity  of  DNA  sources,  polymerase  and  deoxynucleotidtriphosphates  is 
enough,  any  part  of  polynucleotid  (DNA  or  RNA)  can  be  amplified.  So  even  in  situation  when 
the  only  one  polynucleotid  molecule  is  available,  it  is  possible  to  amplify  it  or  it's  part  up  to 
quantity  that  is  easy  to  detected  by  standart  methods.  For  example  brome  atidia  in  agar  or 
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polycrealamid  geles.  Test  procedure  can  be  greatly  reduced  in  case  of  use  of  radioactive 
deoxynucleotidtriphosphates  or  their  fluorescent  analogous.  According  to  this  PCR  is  the  most 
sensitive  detection  method  for  biological  objects  that  contain  polynucleotides  (including  viruses, 
bacteria,  primitives,  fungi  et  others).  Certainly  PCR  can  be  used  for  detection  of  single 
nucleotides  in  any  medium.  PCR  is  widely  used  in  agriculture  for  diagnostics  of  animal  and  plant 
pathogens.  It’s  high  precision  and  cheapness  (comparing  to  other  methods)  made  PCR  the  main 
method  for  diagnostics  of  infectional  and  inherited  human  diseases. 

Last  years  PCR  is  used  widely  as  the  method  for  monitoring  of  biologic  debris  (including 
single  nuclear  acids)  of  the  environment,  food,  medicines  etc.  Monitoring  of  pathogen 
microorganisms  at  their  low  concentration  in  soil,  water  and  air  become  available  only  because  of 
PCR.  Moreover,  PCR  method  significantly  simplifies  micro  biological  control.  Now  can  be 
reduced  such  great  work  as  laboratory  incubation  of  microorganisms  for  following  identification. 
There  is  an  opportunity  to  extract  stamm  from  specific  DNA  sources,  not  only  to  detect  that 
there  is  precise  type  of  microorganisms.  An  additional  advance  is  that  PCR  method  enables  to 
test  any  type  of  microorganisms  even  in  spore.  But  it  is  impossible  to  detect  viability  of  detected 
microorganisms.  Nevertheless  PCR  can  be  used  as  initial  procedure  of  monitoring  of 
polynucleotides  and  microorganisms  in  environment.  Indeed  PCR  is  outstanding  method  for  this 
purposes. 

This  multiplication  of  DNA  helps  to  receive  large  area  around  microorganism  placed  on 
surface  of  biosampler,  filled  with  equal  DNA  molecules.  This  “colony”  of  DNA  may  be  selected 
and  measured  by  phase  microscope.  This  device  has  an  excellent  resolution  -  50  nm  and  best. 
Phase  microscope  investigations  are  safety  for  alive  microorganisms.  So  this  technology  provides 
new  directions  for  investigations  -  dynamical  correlation  spectroscopy.  Time-space  correlation 
vibrations  and  moving  provides  good  information  about  source  microorganisms.  PCR  method 
helps  to  enlarge  area  with  important  information.  So  phase  microscope  will  find  it  more  simple 
and  with  great  speed.  This  method  helps  to  go  away  from  demand  on  careful  collection  of 
microorganisms  from  air.  This  direction  of  bioaerosol  sampling  is  very  perspective. 

Authors  appreciate  Aerosol  Technology  Ltd  firm  for  financial  support  of  researches. 
This  material  is  based  upon  work  partially  supported  by  the  European  Research  Office  of  the  US 
Army  under  Contract  No.  68171-97-M-5652 
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Concentration  measurement  and  identification  of  microorganisms,  collected  from  monitored 
air,  is  important  problem.  At  present  for  these  purposes  a  following  technique  is  used.  Aerosol 
particles  from  monitored  air  are  collected  and  placed  on  a  surface  of  nutrient  medium.  Each  alive 
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bacterium  produces  colony  by  self  duplication.  Colony  border  is  nearly  a  circle.  The  differences  of 
refraction  parameters  of  biomass,  that  forms  colony,  enables  determine  colony  position  and  their 
quantity. 

The  opportunities  to  determine  a  bacterium  kind  are  rather  limited.  For  this  purpose  the  test 
sowing  on  various  nutrient  mediums  are  used. 

This  investigations  introduces  the  phase  microscopy  technology  for  the  diagnostics  of 
microorganisms  in  sample  of  bioaerosols.  This  method  provides  super  resolution  with  using  of 
optical  laser  radiation  with  small  intensity.  Phase  microscope  [1]  gives  the  distribution  of  a  phase 
in  the  interference  image  of  object.  It  enables  to  reach  the  resolution  up  to  tens  nanometers,  which 
is  characteristically  for  electronic  microscope.  At  the  same  time  Phase  Microscope  does  not 
distort  a  test  and  does  not  kill  microorganizms.  Moreover  investigations  by  this  microscope  of  the 
functioning  of  live  bioorganizms  can  be  used  for  identification  of  their  class  and  type. 

Phase  microscope  gives  a  possibility  of  direct  determination  of  the  form  and  sizes  of  viruses. 
Phase  microscope  used  for  measurements  of  height  profile  of  viruses  Influenza  A.  This  viruses  is 
about  200  nm  in  diameter.  Results  of  measurements  selects  its  dense  nucleocapcid  and  protein 
membrane.  Phase  microscope  technology  provides  topogrammes  of  phase  image  of  vaccine  of 
pox-viruses,  Riccetsia  provazecii[l]. 

Phase  microscope  may  be  applied  for  investigation  of  virus  structure  (nuclea,  metahondrii  and 
analysis  of  cell-virsuses  interaction  [1].  This  technology  used  for  decoding  of  the  structure  of  the 
petide-lipide  membrane  with  thickness  50  and  80  nm  of  cell  of  Cjriolus  fungus  [1].  This 
microscope  used  for  investigation  of  This  microscope  has  given  a  opportunity  to  study  in  a  real 
time  disease  of  a  cell  by  Influenza  A  virus  [lj. 

These  measurements  do  not  require  hard  influence  on  biological  structures.  It  need  not  in 
vacuuming  of  sample.  It  uses  small  intensity  laser  beam  in  visual  spectrum.  (Vacuum  and  electron 
ray  destroy  microorganizms).  There  is  no  influence  on  biological  processes  during  experiment. 

Membrane  fluctuation  is  a  common  process  of  living  cells.  Another  common  process  is  ATP- 
reaction.  Both  of  this  effects  were  investigated  using  dynamic  phase  microscopy.  These  processes 
shows  micro  fluctuation  of  optical  path  on  membrane  surface  with  measured  square  near  0.01 
micron2.  Position  of  fluctuation  area  correlates  with  local  variations  of  height  profile  near  ATP- 
cluster. 

Spectral  analysis  of  space  and  temporal  fluctuations  during  ATP-reaction  shows  that  there 
are  contrast  components  with  range  of  frequency  2-8  Hertz.  Intensity  of  such  fluctuation  indicates 
changes  on  distances  near  30  nm.  Such  spectrums  helped  to  discover  basic  space-temporal  shifted 
components  and  correlated  areas  (50-200  nm)  for  several  active  points. 

The  study  of  a  microorganism  structure  with  the  resolution  up  to  hundreds  nanometers 
provides  wide  opportunities  for  their  identification.  However  the  most  wide  opportunities  become 
available  by  method  of  dynamic  microscopy  -  second  step  of  Phase  microscopy  application. 
Changes  of  correlation  characteristics  under  displacement  of  different  points  can  be  measured. 
The  resolution  that  is  fine  enough  to  detect  a  single  liposome  or  molecule  of  ATP  lead  to  new 
methods  of  microorganizms  identification.  Direct  measurement  of  frequency  ATP  simulation  in 
microorganism,  the  displacement  of  optical  active  parts  of  microorganism  gives  contribution  to  a 
dynamic  correlation  picture,  given  by  phase  microscope.  Urgent  problem  of  certification  of  such 
spectra  and  connection  them  to  particular  kinds  of  microorganisms  becomes  very  important. 
Interesting  that  such  measurements  can  be  conducted  all  time  of  development  of  microorganism 
colony  in  medium. 


Copyright  1998  ©  by  Aerosol  Technology  Ltd. 


AEROSOLS  199Svol4a 


T  micron 

Fig.l. 

int^fiedmiCTOO^anisra  co^ny^P^J*^s  ^  ^^^^^Ijows^o^obsCTve  aUve^inicroor|amsms 

acterium  analysis  iu  «,c«»ntiallv  to  increase 

he  principal  restriction^  *  0f  a  equipment  permits  essen  y 

«sr— « ““  ti  ,„ 

The  authors  thank  Aerosol  T‘cl^l^^^the  f ZopfaMrchOfflZftheUS 
This  material  is  based  upon  ^^y’undet^ Contract  No^^  Uspehi^ Fisidieskih  Nauk  (in  Russian), 
!.  Tychinsky  V.P.  Microscopy  of  subwave  structure.  Uspeh 

-  MICROORGANISMS  IN  AEROSOL  SAMPLES 

AGNOSTICS  w  B£LoVA  n  &  (1)>  U6ftR0VA  ,,  (* 

^  ,» EMal  1 

SS3£5523^s=^“®- 


ht  1998  ©  by 


wJSM> 


Aerosol  Technology  Ltd. 


AEROSOLS  1998  vot  4a 


Page  No  9 


measurement  of  bacteria  in  sample  by  counting  of  colonies  that  grew  from  bacteria  on 
nutrient  media  after  incubation  time.  It  is  a  problem  to  prevent  bacterial  flora  from  death  during 
collecting  aerosol  sample. 

From  the  one  side,  sampler  should  provide  collecting  enough  aerosol  particles  to  contain  no 
less  than  3-10  bacteria.  Bacteria  concentration  in  air  is  about  one  in  tens  or  even  hundreds  of 
liters  [1].  Accordingly,  sample  should  contain  particles  collected  out  of  few  hundreds  of  liters  of 
air.  Moreover  sample  have  to  be  collected  each  1-2  hours.  This  leads  to  implementation  of  high 
efficient  air  filtration  when  throughput  is  about  ten  liters  per  minute.  Debris  particles  that 
collected  from  a  huge  volume  of  air  should  be  transferred  into  a  much  more  less  volume  of 
sorption  liquid  or  be  immediately  placed  into  the  nutrient  medium. 

There  are  methods  of  detection  of  bacteria  in  aerosol  sample,  based  upon  calculation  of 
colonies,  produced  by  bacteria.  This  is  the  reason  why  sample  for  such  methods  should  be  made 
very  gentle  from  aerosol  sample  volume.  There  should  not  be  any  collisions  of  bacteria  with  dry 
surface.  Nearly  all  ways  of  increasing  filtration  efficiency  -  charging  particles,  collision  of  particle 
on  a  high  velocity  with  an  obstacle,  acoustic  or  ultraviolet  fields  -  lead  to  the  death  of  bacteria  or 
make  bacteria  unable  to  multiplicate. 

From  the  other  side  when  sample  is  ready  it  takes  colony  a  lot  of  time  to  grow  enough  to 
become  detectable.  So  information  about  dangerous  concentration  of  bioaesorol  comes  late 
enough  to  become  not  the  in-time  warning  but  the  explanation  of  happened  disaster. 

In  this  study  it  is  suggested  to  use  bioluminescence  for  detection  of  vital  cells. 

Bioluminescence  is  the  light  emission  upon  oxidation  of  the  organic  substance,  luciferin, 
catalyzed  by  enzyme,  luciferase.  For  firefly  luciferase-luciferin  system,  a  necessary  and 
compulsory  component  of  the  reaction  is  adenosine-5-triphosphate  (ATP).  It  is  only  at  the 
presence  of  ATP  that  the  yellow-green  light  is  appeared  in  this  system.  Bioluminescence  intensity 
is  directly  proportional  to  ATP  concentration.  Owing  to  a  high  quantum  yield  of  bioluminescence 
in  firefly  luciferase-luciferin  reaction,  fairly  simple  instruments  can  be  used  to  detect  so  small  ATP 
quantities  as  femtomoles  by  bioluminescence.  Bioluminescent  ATP  assay  is  the  most  specific, 
sensitive,  rapid  and  convenient  method  to  detect  ATP  micro  quantities. 

ATP  is  present  in  all  living  cells  -  plants  and  animals,  microorganisms  and  man.  When  the  cell 
dead,  the  intracellular  ATP  disappears  very  rapidly  (during  minutes)  under  the  action  of  specific 
biocatalysts,  ATP-ases.  The  synthesis  of  new  ATP  portions  is  stopped  much  more  quickly. 
Bioluminescent  ATPmetry  is  a  rapid,  simple  and  highly  sensitive  method  for  detection  of  living 
matter.  ATP  amount  is  directly  proportional  to  the  number  of  cells  in  the  sample.  The  sensitivity 
of  detection  is  less  than  a  thousand  cells  per  ml  of  the  sample.  Analysis  takes  only  several 
minutes. 

During  the  last  years  ATPmetry  has  become  a  basis  for  so  termed  "rapid  microbiology". 
Compared  to  conventional  microbiological  tests,  the  "rapid  microbiology"  method  decreases  ten¬ 
folds  the  analysis  time,  gives  quantitative  parameters,  markedly  simplifies  the  analysis  procedure 
and  makes  automation  feasible.  Basic  field  of  "rapid  microbiology"  applications  is  detection  and 
control  of  microbial  contamination  in  biological  samples,  food  products,  environment  (air,  water, 
etc.).  Special  methods  are  used  to  destroy  all  cells  except  bacterial  ones  and  eliminate  the 
nonbacterial  ATP  from  the  sample  to  be  analysed.  At  the  same  time  bacterial  cells  and  its 
intracellular  ATP  are  not  changed.  So,  it  is  possible  to  detect  microbial  contamination  even  in  the 
sample  that  contains  both  bacterial  and  somatic  cells,  for  example,  the  animal  or  human  cells. 
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Best  results  for  measurement  of  alive  bacteria 
shows  virtual  impactor  with  transparent  bottom  (3). 
This  bottom  covered  by  thin  film  of  reagents  for 
opening  of  membrane  of  microorganisms  and  for 
activation  of  ATP-reaction.  Each  cell  gives  series  of 
visual  quantums.  Measurements  of  bioluminescence 
pulses  sequence  by  high  sencitivity  photopipe  (4) 
provides  real-time  information  about  bacteria 
concentration  in  air. 


Fig- 1  ■ 

Work  is  partially  supported  by  grant  4-14  in  direction  "Enzyme  Egineering"  subprogram 
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Authors  appreciate  Aerosol  Technology  Ltd  firm  for  financial  support  of  researches. 
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Multiparametric  optical  assay  (  MOA  )  can  provide  further  progress  in  studies  of  complex 
disperse  systems  such  as  our  water  and  air. 

MOA  includes  the  nondistructive  analysis  of  dispersions  by  different  optical  methods  such 
as  refractometry  ,  absorbance,  fluorescence,  light  scattering  (integral  and  differential,  static  and 
dynamic,  unpolarised  and  polarised).  Taking  into  account  optical  theory  and  results  of  study 
can  help  to  elaborate  methods  for  on-line  optical  control  of  complex  systems. 

Our  research  has  investigated  different  disperse  systems  :  proteins,  nucleoproteins,  liposomes, 
lipoproteids,  viruses,  lipid  emulsions,  bloodsubstitutes,  latexes,  liquid  crystals,  cells  with  various 
form  and  size,  metal  powders,  barytes,  kaolin,  kimberlite  clay,  zeolites  and  mixtures  -  liquid 
crystals  with  surfactants,  liposomes  and  viruses,  mixtures  of  clay  with  cells  and  others,  samples  of 
different  waters  and  air  sediments,  etc.,  by  various  optical  methods. 

One  of  the  most  vital  problems  is  development  of  MOA  for  on-line  environmental  control  for 
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dangerous  impurities  -  metals,  oil,  viruses,  bacteria. 

1496. 
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Abstract 

A  wide  range  of  problems  related  to  the  evaluation  of  microorganisms  concentration  or  their 
activity  level  in  various  objects  while  evaluating  the  effects  of  different  preparations  on  the 
microorganisms  can  be  solved  by  thermodynamical  means  and  methods  through  measuring  the 
energy  generated  by  the  culture  in  the  metabolism  process. 

The  modern  level  of  technology  provides  for  building,  with  the  use  of  rather  simple  means,  a 
microcalorimeter  permitting  to  register  heat  flows  of  the  order  of  several  tenths  of  microwatt 
for  1  cubic  centimeter.  The  problem  resides  not  in  the  measuring  system  itself  but  in  such  a 
structure  of  the  measuring  cells  and  such  measuring  technology  which  could  provide  for  a 
maximum  in  reproducibility  of  results  and  their  comparability. 

It  was  this  problem  that  we  aimed  to  solve  when  building  the  BIO-TEST  instrument.  A  method 
of  cultivation  in  static  culture  had  been  chosen  for  the  instrument  where  the  microcalorimetric  cell 
represents  a  closed  system  with  an  initial  reserve  of  nutrient  and  gaseous  medium  without 
removing  the  products  of  metabolism. 

The  cultivation  process  in  such  a  medium  has  a  characteristic  thermogramme,  a  curve  of  heat 
generation  vs.  time.  4  characteristic  phases  can  be  highlighted  on  a  typical  thermogramme: 

•  Initial  (lag)  phase.  It  is  the  time  between  inoculation  and  obtaining  maximum  culture  growth 
rate; 

•  Exponential  (log)  phase.  It  is  the  time  of  the  maximum  growth  rate; 

•  Stationary  phase  when  the  growth  rate  is  limited  due  to  substrate  amount  limitation,  to 
excess  population  density  and  accumulation  of  toxic  metabolitic  products; 

•  Dying  off  phase  characterised  by  growth  rate  getting  down. 

Value  information,  kept  in  the  concrete  phase,  depends  on  purposes  of  study. 

The  reproducibility  and  comparability  of  results  are  provided  by  the  reproducibility  of 
conditions  at  the  start  and  during  the  cultivation  process  and  by  the  presence  of  reference 
thermogrammes  obtai-ned  under  the  same  conditions  for  collection  strains  with  given  starting 
concentration. 

The  main  advantage  of  the  thermodynamical  method  compared  with  the  common  methods  is 
the  shorting  vs.  time  of  analysis.  If  the  time  of  traditional  methods  is  of  several  days,  for  the 
present  technique  it  is  of  several  hours.  In  many  cases  the  prompt  obtaining  of  results 
represents  a  decisive  factor. 

The  BIOTEST  instrument  is  built  according  to  a  differential  layout,  the  heat  effect  being 
measured  by  the  method  of  differential  divergence  in  temperature  between  the  reference  and  the 
sample  cells.  Measurings  are  carried  out  at  fixed  given  temperature.  The  cells  of  the  instrument 
have  useful  volume  of  10  cubic  centimeters  and  their  design  allows  to  place  inside 
preparations  under  investigation  in  standard  test-tubes.  The  cells  can  be  sterilized. 

The  problems  solved  with  the  instrument  could  be  devided  into  2  groups:  poblems  of  metabolic 
activity  measuring  and  detection  problems.  The  extreme  performance  is  applied  when  solving 
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the  detection  problems,  e.g.  for  sterility  evaluation.  The  instrument  permits  to  detect  pollution  of 
an  about  1 0  cells  per  ml  for  4  hours  of  analysis  time. 

As  an  example  of  the  instrument  application  we  could  mention  the  investigation  carried  out  by 
V.E.Ostroumov  and  N.V.Ostroumova  and  related  to  the  activity  of  microorganisms  taken  in 
sediments  of  Pleistocene  aged  of  up  to  2  million  years  from  the  Kolyma  lowland  and  of  yeast 
from  Antarctic  samples  and  its  comparison  with  collection  strains.  The  paper  was  published  in 
the  «Kriosfera  Zemli»  journal,  No  2,  vol.l,  ed.  of  SO  RAN,  Novosibirsk,  1997. 
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Institute  for  Snergtf  Problems  of  Chemical  Rfu/sics,  Russian  Jcademif  of  Sciences  Heninskii  ftrosfi.  38.  b.2. 

Moscow,  Russia.  Rax.:  (095)  1378258.  £  mail:  nnglu@ chftk  xas ru 
(First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

Viability  of  airborne  and  lyofilized  microorganisms  bears  on  the  search  of  methods  for  men, 
animals  and  plants  airborne  infections  control  and,  on  the  other  hand,  deals  with  stability, 
survival  and  storing  of  bacterial  cells  being  used  for  lyofilized  vaccines  for  men,  animals  and 
plants  immunisation.  Lipids  are  known  as  a  most  labile  cell  structure.  Taking  into  account  the 
role  of  lipids  in  the  activity  of  eucariotic  and  procaryotic  cells,  we  assumed  that  composition  and 
physicochemical  parameters  of  cell  lipids  could  play  an  important  role  in  bacterial  capacity  for 
survival  in  the  air  . 

We  have  found  that  cell  viability  in  aerosol  correlate  with  cyclopropane  acids  contents 
increase,  with  palmitic  acid  via  palmitolic  acid  ratio,  and  might  be  described  with  the  following 
equations:  InB  =  -6,31+2,251n((17:0+(19:0)  -  for  cyclopropane  acids  with  correlation  coefficient 
0,81;  and  InB  =  -3,95+3,371n(16:0)/(16:l(7)  -  for  palmitic  acid  via  palmitolic  acid  ratio  with 
correlation  coefficient  0,86,  where  B  is  cell  viability  in  aerosol. 

Lipid  composition  to  a  large  extent  is  conditioned  with  lipid  physicochemical 
characteristics, i.e.,  antioxidant  properties,  lipid  viscosity,  oxidizing  capacity  of  lipids. 

We  have  disclosed  that  cell  lipids  exhibit  antioxidant  activity  (AOA)  and  AOA  of  lipids  got 
from  various  E.Coli  strains  vary  in  the  limits  differing  in  1,5-2  times.  Chemiluminescence  method 
enabling  to  detect  antioxidant  (AO)  contents  and  antiradical  activity  (ARA)  in  cell  lipids  was 
used  to  confirm  antioxidants'  presence  in  E.Coli  lipids.  Antioxidants  of  E.Coli  lipids  appeared  to 
vary  in  contents  and  ARA. 

ARA  of  E.Coli  cell  lipids  was  (3.9-4.6)(105  l/mol(s  and  in  the  order  of  magnitude  appeared  to 
be  close  to  ARA  value  of  the  wellknown  natural  antioxidant-  (-tocopherol.  Acting  quotient  of 
antioxidants  in  E.Coli  cell  lipids  was  0.10-0.16%,  lipids  from  aerosolresistant  bacterial  straines 
having  higher  AO  contents,  ARA  and  AOA  values  than  lipids  from  other  strains. 

We  have  revealed  that  cell  lipids  of  various  E.Coli  strains  differed  in  lipid  peroxidation  (LPO) 
products  concentration,  minimum  LPO  products  being  detected  in  aerosol  resistant  strains. 
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We  determined  oxidizing  capacity  of  lipids  and  calculated  the  ratio  of  easy-  and  hardly- 
oxidizable  lipid  fractions  (cardiolipimphosphatidylcholine). 

Lipid  oxidizability  was  estimated  from  the  data  about  fatty  acids  composition, 
chemiluminescent  curves  and  double  bonds  number  per  one  carbon  atom  in  fatty  acid  chain. 
Lipids  from  tested  bacterial  strains  appeared  to  differ  in  double  bonds  numbers  and  the  minimum 
values  were  found  in  aerosolresistant  E.Coli  strains. 

The  existence  of  the  LPO  regulating  system  enables  to  change  physicochemical  parameters  of 
cell  lipids  in  a  specified  mode  and  to  affect  E.Coli  cells  survival.  Synthetic  antioxidants  are  the 
agents  modifying  lipid  AOA.  Introduction  of  antioxidants  (Fenozans  and  Ionol)  in  the  E.Coli 
incubating  medium  increased  ceil  survival.  Fenozan-1  increased  cell  survival  1.5times,  Fenozan- 
22  - 1 .8  times,  Ionol  -  2. 1  times  that  of  untreated  samples. 

Thus  we  have  proved  that  physicochemical  parametres  of  lipids  of  various  E.Coli  strains 
correlated  with  their  capacity  for  survival  in  the  air,  i.e., viability  of  the  airborne  bacteria  in  each 
group  of  strains  was  proportional  to  lipids  AOA  and  inversely  proportional  to  oxidation  products 
contents.  Inverse  correlation  between  viability  and  double  bonds  number  in  E.Coli  cell  lipids  was 
common  for  all  strains  tested.  Introduction  of  antioxidants  in  the  grows  medium  changed  the 
viability  of  airborne  E.Coli  cells.  Our  data  demonstrate  the  opportunity  to  modify  the  viability  of 
airborne  bacteria  with  control  on  physicochemical  parametres  of  cell  lipids. 
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( First  received  30  January  1998;  accepted  4.03.98  in  final  form  for  presentation  during  IAS-4) 

It  is  known  that  an  accurate  measurement  of  the  concentration  of  the  airborne  dust  in  the 
atmosphere  is  often  complicated  by  nonideality  of  the  aspiration  process.  Aspiration  efficiency  is 
defined  as  the  ratio  of  a  measured  concentration  to  the  true  one.  Determination  of  the  aspiration 
coefficient  for  a  given  kind  of  aerosol  sampler  is  the  problem  of  great  practical  interest.  The 
review  of  theoretical  and  experimental  studies  on  determination  of  the  aspiration  coefficient  is 
done  in  [I].  The  problem  of  aerosol  aspiration  by  thin-walled  tubular  inlet  in  calm  air  is 
theoretically  solved.  For  small  concentrations  of  dispersed  phase  a  mathematical  modeling  of 
aerosol  flows  reduces  to  the  solution  of  two  problems:  determining  the  gas  flow  velocity  field  and 
then  calculating  the  trajectories  of  the  aerosol  particles  in  the  velocity  field  obtained.  A  case  is 
investigated  when  the  gas  flow  is  steady  potential  axially  simmetric  flow  of  an  incompressible 
fluid.  For  determining  velocity  distribution  of  the  gas  in  the  vicinity  of  the  sampling  inlet  the 
effective  numerical  method  is  used.  It  is  based  on  the  boundary  value  problem  for  the  streamline 
function  in  the  hodograph  plane.  The  streamline  function  is  represented  as  the  sum  of  the  singular 
and  regular  components.  For  determining  the  singular  component  the  method  of  small  parameter 
is  used.  It  allows  to  reduce  the  problem  to  the  solution  of  ordinary  differential  equations.  The 
regular  component  is  found  from  the  sequence  of  linear  boundary  value  problems.  The  equations 
of  a  motion  of  particles  are  also  integrated  in  the  hodograph  plane.  The  limiting  trajectory  was 
found  by  the  iterations  method.  This  trajectory  divides  the  particles  that  enter  into  the  tube  from 
those  that  do  not  and  allows  to  calculate  the  aspiration  efficiency.  The  dependencies  of  aspiration 
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The  titration  calorimeter  KTD-101  permits  a  reliable  measuring  of  heat  production  m  a 
sample  under  investigation  its  threshold  sensitivity  being  of  0.05  microwatt. 

Brief  specifications  of  the  calorimeter 
Calorimetric  cell  volume  0.1  cub.cm 
Titrant  dose  range  0  to  10  microliters 
Power  sensitivity  not  more  than  5 . 1  O'8  W 
Reaction  heat  sensitivity  not  more  than  10‘6  cal 
PC  software  operates  in  WINDOWS-95 
Power  supply: 

-  power  consumption,  V.A  not  more  than  300 

-  voltage,  V  220±22 
-frequency,  Hz  50±1. 
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Thanks  of  its  heterogenesis  soil  provides  the  existence  of  different  microorganisms,  some  of 
the  “sorbed  on  soilparticles  and  other  are  in  water  film,  ^ 

connection  it  should  be  noted  as  “the  bank  of  microorganisms  or  a  gene  Pool  of 
fZvvagintsev  et  al ,  1992).  This  property  is  a  principal  biosphencal  function  of  soil.  Sou ■J* 
gem  the  aTrnosphere  and  transfer  by  air  to  great  distances.  This  is  a  pnnctpal  way  of  its  movmg 

a11  The  mm  of  our  work  was  the  investigation  of  bacterial  complex  (BC)  of  soil  amd  connoted 
substrates  flitter  leaf  fall  and  phillosphere)  contribution  in  formation  of  air-plankton  of  urban 
environnient^ushchino ,  Moscow  region).  The  samples  were 

surface  of  sDecial  nutrient  medium  which  allows  to  count  more  than  40  genera  of  soil  bacteria^ 
Thesuidies^were  carried  out  on  three  areas  with  different  human  impact:  in  the  centre  of  town 
(CTHnside  In  mban  public  bus  and  in  a  suburban  forest  plot  in  1994-96  in  different  season^  The 
quantity  and  diversity  of  BC  of  soil  and  connected  substrates  were  mvestigated  amult^ieously^ 
q  Obtained  results  were  processed  by  modem  approaches  of  synecology.  The  following 

— ^oreThaTlOgener'rof  sod  bacteria  were  detected  in  air-plankton  composition;  the  strains  of 
genus  StreptomycL  Bacillus,  Arthrobacter,  Rhodococcus,  Cellulomonas,  Micrococcus, 
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Pseudomonas,  Xanthomonas  and  family  Enterobacteriaceae  and  the  gliding  bacteria  are 

^themaxtaum  quantity  and  diversity  of  BC  of  air-plankton  were  revealed  in  the  samples  of 
CT  and  urban  public  bus;  the  minimum  quantity  were  in  the  samples  of  forest  plot, 

—  considerable  changes  of  quantity  of  air-plankton  by  seasons  were  observed,  the  maximum 
index  was  registrated  during  spring  and  summer  and  the  minimum  one  was  in  winter 

—  the  high  degree  of  connection  between  frequency  of  some  genera  from  upper  lay  of  soil,  litter 
and  leaf  fall  and  genera  from  the  lowest  lay  of  air  was  emerged; 

—  the  maximum  frequency  of  dominance  in  BC  of  air-plankton  were  determined  for  such  genera 
of  bacteria:  Bacillus  Arthrobacter,  Rhodococcus,  the  gliding  bacteria  (the  center  of  the  town) 
Rhodococcus,  family  Enterobacteriaceae  (the  urban  public  bus);  Streptomyces,  Arthrobacter,  the 

—'fast-growing Species ^f  bacteria  with  short  lag-phase  were  dominated  in  CT  and  urban  public 

bUSThe  increasing  of  quantity  of  genus  Rhodococcus  and  family  Enterobacteriaceae  in  the 
samples  of  air  from  CT  and  urban  public  transport  are  worthy  of  notice  because  of  their 
pathogenic,  toxigenic  and  allergenic  properties. 

Obtained  results  suggest  that  contribution  of  soil  bacteria  and  litter  in  formation  of  - 
plankton  is  considerable.  The  bacteria  connected  with  man  are  important  for  composition  ol  air- 
plankton  of  anthropogenic  habitats. 


1044. 

TH^METHODICAL  APPROACHES  TO  BIOLOGICAL  INDICATIONS  OF  AIR 
WASTES  OF  THE  ENTERPRISES  OD  A  MICROBIOLOGICAL  INDUSTRY 
OMELJANETS  T.G.,  ARTYUKH  V.P.,  GANEVA  S.L. 

Ukrainian  Scientific  centre  of  hygiene,  50,  Toftudrenico  str.,  tteo-97.  Ukraine.253660 
(First  received  23  September  1997;  accepted  for  presentation  during  IAS-4) 

When  manufacturing  the  products  with  the  help  of  microbial  synthesis  the  pollution  of 
industrial  and  environment  by  both  viable  microorganisms-producents  and  various  protem 
substances  (intermediate  products  of  metabolism  of  microorganisms  -  ferments,  antibiotics, 
vitamins  and  dead  microorganisms,  their  conglomeratesy  and  dust  ready  products)  is  obser^ed,’ 
by  impractical  microorganisms  and  their  conglomerates;  by  a  dust  of  a  ready  product  is  observe<L 
These  biological  pollutants  can  extremely  adversely  influence  on  the  health  of  ■ workers,  and  on  th 
population  who  is  living  in  region  of  accommodation  of  such  enterprises  (diseases  of  a  leather, 

an  estimation  of  biologicai  action  of  either  poilutants 
the  careful  its  identification  and  effective  method  of  determination  its  ingredients  is  necessary. 
Especially  it  has  the  important  meaning  at  development  of  the  hygienic  rules  of  the  allowable 
contents  biological  pollutants  in  industrial  and  environment  objects.  ,  f 

From  all  methods  of  the  control  of  biological  pollution  m  air  the  most  full  methods  of 
determination  microorganisms-producents  with  use  the  various  apparatus  for  the  samples  are 
developed.  At  an  estimation  of  microbial  pollution  of  the  air  in  a  working  zone  we  used  a  nu 
of  devices  -  Krotov  device,  multicascade  impactor  MB-2,  device  PAB-1,  device  MD8  of  firm 
"Sartorius".  The  device  MD8  with  the  soluble  gelatinous  filters  is  the  most  convenient. 
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At  determination  of  protein  products,  which  formed  in  process  of  microbial  synthesis  a 
method  of  the  immunochemical  analysis  is  the  most  perspective,  it  characterised  by  a  high 
sensitivity,  selectivity,  expressiveness,  allowing  determine  specific  individual  albumins. 

We  used  a  method  of  the  immunofermental  analysis  at  determination  polypeptid-proteins 
wastes  in  the  air  of  a  working  zone  and  in  atmospheric  air.  Thus  we  used  immunity  serum,  which 
was  received  by  immunisation  of  by  a  final  product  (fodder  additive  of  a  concentrate  of  lysine) 
with  using  Freund's  adjuvant,  for  increase  immunogenity  of  an  antigen  the  methylated  albumin 
was  introduced  into  the  animal. 

The  selection  of  samples  of  the  air  in  a  working  zone  and  in  zone  of  air  wastes  of  the 
enterprises  of  a  microbiological  industry  was  made  by  aspirator  "Krasnogvardeez”  on  the  filter 
type  FPP.  Elution  of  the  samples  was  made  with  the  help  of  a  buffer  solution  Tries-HCl  0,0 1M 
pH7,8.  The  lysine  concentrate  contained  about  12  %  albumin.  The  chromatographic  analysis  of  a 
concentrate  has  revealed  presence  polypeptides  and  the  protein  fragments. 

The  quantitative  determination  of  an  antigen  was  carried  out  by  a  method  ELIZA  with 
application  of  fluorescent  or  ferment  label  (peroxidaze).  In  a  case  of  ferment  label  the 
determination,  besides,  was  made  according  to  the  intensity  of  the  luminescence  in  a  luminometer. 

The  results  of  researches  testify,  that  a  method  allows  to  differentiate  specific  substances  of  a 
protein  nature  from  the  common  protein  pollution  and  to  allocate  them,  even  if  their  amount 
makes  0,5 -1 ,5  %  from  total  protein. 

The  determination  of  the  specific  proteins  is  especially  urgent  for  large  microbiological 
manufactures,  which  make  tens  and  more  preparations  using  thus  many  producents  and  causing 
the  rather  complex  -  structured  factors  of  pollution.  Pollutants  of  a  protein  nature  are  rather 
diverse  through  the  biological  properties,  and  consequently,  through  the  consequences  of  their 
influence  on  health  of  the  persons,  from  complete  tolerance  up  to  provocation  of  rather  heavy 
diseases.  And,  the  quantitatively  insignificant  fractions  can  appear  stronger  allergens  in 
comparison  with  other  fractions.  Therefore  it  is  important  to  determine  just  this  (the  most 
important  by  influence  on  organism)  part  of  protein  pollution,  as  the  determination  of  total 
protein  can  mask  presence  of  the  specific  protein  pollutants,  to  provoke  arthefacts  and  to  result  to 
wrong  conclusions. 
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MICROBIAL  BIOMASS  AS  FACTOR  OF  STABILITY  OF  EARTH 
ATMOSPHERE  COMPOSITION 
POLYANSKAYA  L 

Moscow  State  University,  flefuzrtcunent  of  Soil  Science,  TeL+fax  + 7(095)9390989 
Vorobifewj  Qortf.  / 79899,  Moscow,  Russia;  £- trail:  ftol@soil  jrsu  su 
( First  received  06  March  1998;  accepted  for  presentation  during  IAS-4) 

Soil  and  atmosphere  gas  change  plays  a  part  in  the  determining  atmosphere  composition 
along  with  volcanic  activity,  photosynthesis  and  human  impact.  Conservation  of  reduced  carbon 
in  soil  carries  contribution  in  oxygen  component  stability  of  atmosphere.  Activity  of  soil 
microorganisms  has  influence  on  contents  combinations  N,  P,  S  in  atmosphere.  Living  and  dead 
microorganisms  get  constantly  in  atmosphere  as  result  of  wind  erosion  from  the  upper  layer  of 
soil.  The  number  of  microorganisms  is  the  important  factor  of  microbiological  activity  of  soil. 

Model  and  field  studies  of  microbial  communities  allowed  to  describe  seasonal  dynamic  of 
number  and  biomass  of  soil  microorganisms  as  a  whole  and  different  systematic  groups  and 
populations.  The  vertical  distribution  of  microorganisms  along  the  whole  profile  in  the  main  soil 
types  is  studied  for  the  first  time.  It  is  shown  by  the  method  of  epiluminiscent  microscopy  that  the 
soil  microorganisms  are  widely  distributed  over  the  soil  profile.  The  observed  results  are 
contradictory  to  the  previous  concept  about  sharp  decrease  of  microbial  number  at  the  depth  of 
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the  profiles.  The  maximum  microbe  number  and  biodiversity  in  all  soil  types  are  proper  to  forest 
litters.  The  total  amount  of  microbial  biomass  by  luminescent  microscopy  studing  are 
considerably  above  in  soil  horizons  and  measured  by  tens  of  tons  per  ha. 

The  method  for  account  of  the  microbial  biomass  in  soils  was  devised.  According  to  this 
method  was  conducted  the  assessment  of  microbial  boimass  in  the  profile  of  the  main  soil  types. 
The  biomass  of  soil  microorganisms  was  found  to  be  very  sizable.  Microbial  biomass  composes 
from  some  units  (grey  forest  soil)  to  several  tens  of  tons  per  ha  (soddy  podsolic  soil,  chernozem, 
chestnut  soil). 

The  biomass  of  mycelium  and  spores  of  fungi  predominates  in  the  investigated  soils  and 
reaches  of  88-99  per  cent  of  total  microbial  biomass.  The  proportion  of  procaryotic 
microorganisms  ranges  from  1  to  1 2  per  cent  depending  on  the  soil  type.  The  predominance  of 
fungi  biomass  over  the  bacterial  biomass  leads  to  conclusion  that  the  fungi  play  a  main  role  in 
destruction  of  plant  debris.  The  scarce  of  binding  nitrogen  commonly  occuring  in  soils  becomes 
clear  in  spite  of  sufficient  quantity  of  nitrogen-fixing  bacteria.  The  fungi  perform  the  destruction 
of  main  part  of  plant  debris,  but  they  cannot  fix  nitrogen. 

The  soils  are  distinguished  by  number  of  microbial  biomass  and  the  character  of  its 
distribution  along  the  soil  profile  and  in  time.  The  seasonal  and  interyears  dynamic  of  number  of 
procaryotic  and  eucaryotic  microorganisms  in  soils  was  demonstrated.  The  moisture  of  soil  is  one 
of  the  main  factor  which  is  responsable  for  these  changes.  The  proportion  of  microbial  biomass 
carbon  is  very  significant  in  reserves  of  organic  matter  carbon  in  soil  as  a  whole.  The  most  part  of 
fungi  biomass  in  all  soil  horizons  is  viable.  Is  was  revealed  that  the  viable  cells  of  fungi  are  more 
in  forest  litters. 

Every  soil  is  characterized  by  a  specific  indices  of  microbial  number  and  quality.  The  reserves 
of  organic  matter  connects  with  favourable  conditions  for  microbial  activity  and  are  not 
determined  by  deficiency  of  microorganisms  in  soil.  The  indices  of  microbial  biomass  and 
diversity  may  be  used  as  a  criteria  for  evaluation  of  ecosystem  capability  to  support  the 
resistance.  The  large  values  of  these  indices  are  indicative  of  the  stability  of  the  soil- 
microorganisms-phithocenosis  system  and  is  one  of  the  factors  of  stability  of  earth  atmosphere. 
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BIOSENSORIC  APPROACH  FOR  DETECTION  OF  MICROORGANISMS 
RESHETILOVA.N.,  ILIASOV  F.V. 

Institute  of  Bioche/nistry  Sc  Physiology  of  Microorganisnts  PAS  7*12292,  Pushchino,  Moscow  region,  Mould 
at/.,  5  Biosensor  research  groufi  Phone  007  (095)  9257198  Pax  007  (095)  9233602 
(First  received  06/05/98;  accepted  for  presentation  during  IAS-4) 

The  detection  of  microorganisms  in  various  media  is  acute  for  a  number  of  human  activity 
areas,  for  instance  food  industry,  environmental  monitoring,  clinical  diagnostics  and  so  on.  The 
existing  set  of  the  methods  includes  direct  techniques  based  on  cell  count  (cytofluorimetry, 
cultivation  on  agarized  media  followed  by  the  clone  count,  microscopy  methods)  as  well  as  the 
indirect  ones  based  on  the  determination  of  enzyme  activities.  In  clinical  practice  and  at 
evaluation  of  food  quality  the  ELISA-based  methods  and  DNA  assays  (including  PCR)  have  also 
been  used.  The  most  of  these  techniques  are  characterized  as  time  and  labor  consuming  and 
require  high-qualified  personnel. 

The  biosensor  assay  is  characterized  by  speed,  simplicity  and  precision  and  in  the  same  time, 
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as  a  rule,  doesn't  require  use  of  the  expensive  equipment  and  highly-qualified  personnel.  The 
biosensoric  methods  of  microorganisms  detection  is  intensively  developing  nowadays;  thus,  the 
use  of  immunosensors  for  bacterial  and  yeast  cells  detection  have  been  described  [1,2].  An 
integration  of  DNA-biosensoric  techniques  with  PCR  opens  new  possibilities  for  microbial 
detection.  Such  approach  allows  the  assay  of  DNA  sequences  specific  for  the  microbial  species  or 
taxonomic  group. 

A  promising  way  is  the  development  of  biosensoric  methods  of  cell  detection  based  on 
registration  of  their  oxide-reductase  activities  (including  dehydrogenase).  The  analysis  of  cell 
dehydrogenase  activities  can  be  realized  by  means  of  the  standard  electrochemical  transducers 
used  in  biosensors  -  oxygen,  ion-selective  or  mediator  electrodes.  The  receptor  of  the  biosensor  in 
this  case  will  be  represented  by  a  membrane  containing  microbial  cells  received  from  the  sample. 
The  biosensor  based  analyzer  will  register  the  activities  of  the  microbial  enzymatic  systems;  for  a 
number  of  cases,  if  the  certain  species  (strain)  will  dominate  in  the  sample,  it  will  be  possible  to 
identify  it  using  the  specific  portrait  of  substrate  specificity  that  represents  the  ratio  of  cell 
catalytic  system  activities  for  the  set  of  test  substrates. 

We  used  the  registration  of  oxide  reductase  activity  of  microbial  cells  for  creation  the  model 
biosensor  system  containing  Gluconobacter  and  Pseudomonas  bacteria  immobilized  on  Clark 
type  electrode.  The  cell  membranes  of  Gluconobacter  genus  contain  dehydrogenases  capable  to 
oxidize  a  broad  spectrum  of  organic  substances  -  sugars,  alcohols,  and  polyols.  The  oxidation 
process  is  accompanied  by  oxygen  consumption  and  during  oxidation  of  a  number  of  sugars  also 
by  appearance  of  the  acidic  intermediates.  This  allows  apply  the  Clark  electrodes  as  well  as  ion- 
selective  FETs  in  biosensors  for  microbial  cell  detection.  The  experiments  showed  that  under 

2 

using  of  oxygen  electrode  the  lower  limit  of  cell  detection  made  up  0.15  mg  of  cells/mm  (wet 

weight)  in  the  receptor  element,  or  106  cells  in  the  sample.  The  value  of  the  same  order  was 
obtained  for  the  biosensor  based  on  pH-sensitive  FET. 

It  has  been  shown  that  a  number  of  Pseudomonas  strains  harbor  plasmids  encoding  the 
enzymes  of  xenobiotics  catabolic  pathways  that  usually  belong  to  oxigenases.  Thus,  the  main 
steps  of  degradation  are  accompanied  by  oxygen  consumption  that  makes  possible  the  use  of  such 
microorganisms  for  the  respective  compound  detection.  Early  we  reported  about  the  creation  of 
the  sensor  for  naphthalene  detection  based  on  P.  putida  BS238  (pBS2)  strain  [3].  The  transducer 
of  the  sensor  was  represented  by  oxygen  electrode.  The  technique  developed  allowed  the 
evaluation  of  sensor  signal  dependency  on  immobilized  biomass  concentration.  The  minimal  cell 
concentration  in  the  biosensor  receptor  made  possible  the  obtaining  of  signals  different  from  the 

noise  made  up  approximately  106  cells/cm2  that  is  ca  104  cells  in  sample. 

The  application  of  each  of  the  mentioned  transducers  has  restrictions;  thus,  the  use  of  an 
oxygen  electrode  is  impossible  at  anaerobic  microorganism  detection  while  the  use  of  pH-sensitive 
transducer  -  in  the  case  of  absence  of  pH  changes  at  test  compound  transformation.  These 
approaches  are  also  not  suitable  for  detection  of  endospores  or  other  resting/being  in  anabiosis 
condition  microorganisms  as  well  as  viruses.  In  such  cases  seems  perspective  the  use  of 
immunosensors  or  DNA  sensors  based  on  coupling  the  ELISA  or  DNA  assay  with  biosensoric 
approach  (ion-selective  transducer  or  surface  plasmon  resonance  device).  Nevertheless,  we  think 
that  the  approaches  described  above  and  based  on  amperometric  and  potentiometric  assay  are 
able  to  ensure  the  sensitive  detection  of  the  presence  and  quantification  of  microorganisms. 
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SAMPLING,  SEPARATION  AND  ACCOUNT  OF  BIOLOGICAL  PARTICLES 
TOPORKOV  V.S.,  BAKIROV  T.S.,  GENERALOV  V.M, ,  MEDVEDEV  A. A, 

Research  Institute  of  MerobioLogtf  State  Research  Center  of  Virology  and  biotechnology 
Vector  Koltsova,  Novosibirsk  region.  Russia 
(First  receive  31  December  1997,  accepted  for  presentation  during  IAS-4) 

This  paper  involves  theoretical  and  experimental  researches  on  the  bioaerosol  sampling  from 
arbitrary  aerosols,  transferring  them  into  life-  supporting  solution  as  well  as  separation  of  the 
bioaerosols  by  their  polarizability  in  the  inhomogeneous  alternating  electric  field. 

A  design  choosing  of  the  aerosol  selective  sampler  and  theoretical  calculations  of  its  efficiency 
have  been  made.  To  select  optimum  parameters  of  the  setup,  to  improve  its  scheme  and  for 
better  understanding  of  its  operation  the  numerical  researches  involving  the  mathematical 
modeling  of  air  and  particle  motions  have  been  performed.  The  air  flow  field  was  calculated  by 
Navier-Stokes  equations  for  the  viscous  incompressible  flow.  Then  particle  motion  equations 
were  numerically  integrated  by  Runge-Kutta  method.  The  efficiency  of  particle  separation  have 
been  determined  from  the  calculated  particle  trajectories. 

A  design  of  the  setup  for  the  aerosol  particle  deposition  to  liquid  has  been  developed.  The 
design  provides  the  absence  of  the  impact  shock  in  time  of  contact  of  particles  with  liquid, 
preservation  of  their  viability  and  high  efficiency  of  transferring  of  bioaerosol  particles  to  liquid. 

The  problems  of  the  interaction  of  bioparticles  with  the  inhomogeneous  alternating  electric 
field  over  a  wide  range  of  frequencies  and  in  various  life-supporting  solutions  are  discussed.  The 
block-scheme  of  the  program  for  the  determination  of  the  particle  polarizability  and  dipole 
moment  on  the  basis  of  the  experimental  data  for  measuring  chamber  geometry,  electric 
potentials  at  the  electrodes  and  nature  of  the  particle  motion  is  presented. 

The  coefficients  of  polarizability  and  dipole  moment  for  cells  of  Vero,  erythrocytes  of  goose 
and  monkey  have  been  experimentally  determined.  The  cell  deformability  in  the  alternating 
electric  field  at  different  frequencies  and  under  variations  in  alternating  voltage  at  the  electrodes 
of  the  measuring  chamber  have  been  measured. 

The  instrumentation  and  procedures  of  measurement  are  described. 
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AEROPALYNOLOGY  IN  RUSSIA:  RECENT  STATE  AND  PROSPECTS 
Valentina  v.ukraintseVa. 

Popov  Steel .  2 ,  St.-Petersburg ,  197376,  Russia 
(Firs,  receive*  0,  June  1998;  accepted  for  preset  during  IAS-4)  ^ 

Pollen  and  spores  of  plants  as  a  component  of  atmosphere  aerosol application  in 
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from  different  districts  of  Russia  and  neighbouring  territories.  It  will  be  serve  as  an  aid  to  people 
engaged  in  aeropalynology,  allergology,  agriculture,  environmental  expertises,  criminology  ,  etc. 

Sum  up  all  above  one  can  see  we  have  a  lot  of  greatest  goals  at  the  moment  at  the  field  of 
aeropalynology.  It  is  hardly  too  much  to  say  that  realization  of  these  goals  has  very  important 
scientific  and  applied  interests.  That  is  because  I  believe  it  is  worth  to  pool  our  efforts  for  its 
realisation. 


yflK  541.18 

THE  PRINCIPLES  AND  METHODS  OF  BIOLOGICAL  AEROSOL  INVESTIGATION 

YY.YlodaYets,  s.u.lYsenkq 

(First  received  25  May  1998;  accepted  for  presentation  during  IAS-4) 

Bioaerosols  in  the  indoor  air  and  atmospheric  air  containing  bacteria,  viruses,  mould  spores, 
yeast,  algae  and  protozoa,  obey  the  physical  laws  like  any  aerosol  particle  of  a  certain  size.  At  the 
same  time  they  are  the  biological  objects,  and  their  viability  and  biological  properties  depend  on 
many  environmental  factors.  That  is  why  the  apparatus  for  bioaerosol  catching  must  combine 
high  efficiency  of  catching  and  maximum  favourable  conditions  of  preserving  viability  and 
biological  activity  of  microorganisms. 

The  latter  is  especially  important  for  detecting  low- viable  species  of  bacteria  and  a  number  of 
viruses  in  the  air. 

These  are  the  principal  requirements  for  the  devices  and  methods  of  bioaerosol  study. 

L  High  efficiency  of  bioaerosol  catching. 

2.  The  preserving  of  viability  of  the  maximum  amount  of  microorganisms  caught. 

3.  Simplicity  of  apparatus  preparing,  of  sampling  and  possibility  of  subsequent  sterilizing  of 

instruments. 

All  methods  of  bioaerosol  investigations  may  be  divided  into  3  main  groups. 

I.  Qualitative  methods  which  don't  make  it  possible  to  detect  the  content  of  microorganisms  in  a 

certain  volume  of  air. 

II.  A  large  group  of  devices  for  the  calculation  of  microorganisms  in  a  unit  of  air  volume.  This 
large  group  of  devices  should  be  subdivided  into  the  methods  where  microorganisms  are 
caught  onto  the  surface  of  solid  nutritive  media,  and  into  the  methods  where  bioaerosols  are 
caught  into  the  liquid  media. 

HI.  Macroscopical  research  methods  that  are  intended  mainly  for  the  studies  of  the  bigger  objects 
of  air  plankton  (mould  spores,  yeast  and  yeast-like  fungi),  as  well  as  for  growing 
microcolonies  on  the  surface  of  filtration  stuffs.  And  besides,  in  such  cases  the  use  of  special 
investigation  methods  is  possible. 

There  are  some  specific  features  and  difficulties  while  sampling  bioaerosol  from  the  moving 
means  of  transport  (automobiles,  planes).These  difficulties  are  especially  great  when  studying 
viable  microorganisms  in  stratosphere. 

All  methods  of  bioaerosol  investigations,  except  microscopical  ones,  provide  for  catching 
microorganisms  followed  by  the  use  of  bacteriological,  virological  and  micological  methods  of 
sample  analysis. 

While  analysing  the  content  of  certain  species  of  microorganisms  in  the  air,  especially  low- 
viable  ones  in  aerosol,  the  priority  should  be  given  to  microbiological  methods  of  detection  and 
identification  of  microorganisms. 
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METHODOLOGICAL  ASPECTS  OF  ESTIMATING  THE  MICROBIAL  AEROSOL 

PARAMETERS  INDOORS 

VQROBEYCHIKGY  E.V.,  QRANSTREM  K.Q.,  IVAROV  V.P.,  KURTZER  G.M. 

St -Petersburg  J  J iMecknikotr  State  Medical  JfcadeMf, 

Pax:  (8/2)-5i3 /57 f,  fiaa@ infofiro  .sfib  su 
(First  received  02  April  1998;  accepted  for  presentation  during  IAS-4) 

In  practically  unventilated  enclosed  spaces,  the  estimation  of  the  concentration  of  a  microbial 
aerosol  and  its  space-and  time  distribution,  as  well  as  the  prediction  of  the  pulse  of  the 
concentration  (dose)  of  microbial  bodies  getting  into  human  body  or  on  various  surfaces  is  a 
complicated  methodological  task. 

The  current  experimental  contact  methods  of  estimating  the  concentration  of  the  microbial 
aerosol  based  on  impacting  of  particles,  as  a  rule,  introduce  additional  turbulence  into  the  studied 
medium  and  have  a  great  error  of  measurements  of  the  order  50%.  Application  of  non-contact 
methods  of  study  (i.e.  optical,  laser,  electric  induction  etc.)  are  based  on  the  dependence  of  the 
parameters  of  the  utilized  physical  field  energy  on  the  concentration  of  particles  requires  the 
development  of  a  special  procedure  that  will  provide  the  estimation  of  non-stationary  quantitative 
characteristics  of  the  microbial  aerosol  in  space  and  time  coordinates  with  high  precision  and 
confidence. 

Theoretical  investigations  of  the  estimation  of  aerosol  concentration,  concentration  pulse,  and 
particles  sedimentation  density  include  deterministic  and  stochastic  mathematical  models  which 
have  a  good  correlation  with  the  experimental  data  of  the  distribution  of  aerosol  in  an  open  half¬ 
space.  In  this  case,  during  calculations,  a  model  of  a  point  pulse  source  of  aerosol  is  used,  and  the 
equation  of  turbulent  diffusion  is  solved  with  the  help  of  the  given  conditions  at  the  beginning  and 
end.  The  probabilistic  method  is  based  on  spatial  distribution  of  particles  which  is  generally 
assumed  to  be  Gaussian  by  three  spatial  coordinates. 

As  applied  to  unventilated  enclosed  spaces,  the  deterministic  approach  has  a  number  of 
drawbacks  because  no  exact  solution  of  the  equation  of  turbulent  diffusion  has  been  found,  while 
possible  corresponding  estimates  of  the  parameters  by  means  of  a  simplified  approach,  for 
example,  substitution  of  the  room  boundaries  for  aerosol  sources  or  run-off  are  highly 
approximate  which  leads  to  great  errors.  Besides,  it  is  practically  impossible  to  interpret  the 
obtained  estimates  because  the  quantitative  parameters  of  the  internal  sources  and  their  spatial 
and  time  characteristics  alter  inadvertently  which  is  not  considered  in  this  approach.  The  impact 
of  casual  values  of  the  quantitative  parameters  of  the  sources  requires  additional  procedures  of 
averaging  the  estimates  with  the  corresponding  laws  of  distribution. 

When  estimating  the  parameters  of  aerosol,  the  application  of  the  probabilistic  approach  is 
determined  by  a  possibility  of  justified  adoption  of  the  laws  of  spatial  and  time  distribution  of 
particles  in  the  room.  From  physical  point  of  view,  under  such  conditions  probabilistic  and 
statistical  description  of  the  distribution  of  aerosol  is  more  justified.  It  should  be  assumed  that  in 
the  absence  of  regulated  air  flows  in  unventilated  space  of  the  room,  the  probability  of  finding 
aerosol  particles  in  any  region  depends  only  on  the  volume  of  this  region,  but  not  on  its  form  and 
position  in  space,  whereas  the  number  of  particles  present  in  non-overlapping  areas  is  an 
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independent  random  value.  In  this  case,  the  distribution  of  aerosol  particles  present  in  a  particular 
area  can  be  described  by  the  law  of  Poisson. 

Application  of  the  law  of  Poisson  to  estimate  the  concentration,  concentration  pulse,  and 
microbial  bodies  sedimentation  density  requires  the  knowledge  of  the  mean  concentration  of 
microbial  aerosol  in  this  room.  Low  precision  of  the  experimental  estimates  of  this  parameter 
actuates  the  development  of  probabilistic  mathematical  models  to  relate  the  mean  concentration 
of  aerosol  to  the  main  factors  in  the  room  (the  number  of  sources  and  their  capacity,  room 
volume  and  age,  viability  of  microorganisms,  etc.)  which  affect  a  given  value.  For  this  purpose, 
the  application  of  the  methods  of  multivariate  statistical  analysis,  i.e.  regression  analysis  and  the 

analysis  of  variance,  the  method  of  main  components,  etc.  is  suggested.  . 

Along  with  the  prediction  of  the  concentration  pulse  on  the  basis  of  the  distribution  ol 
Poisson  the  actual  problem  of  visualizing  the  spatial  distribution  of  aerosol  in  real  time  is 
pressing.  This  necessitates  the  study  of  spatial  and  time  interval  of  the  correlation  of  aerosol 
concentration  with  subsequent  application  of  these  data  for  the  development  of  the  system  o 
microbiological  monitoring  the  air  in  the  rooms  of  various  designation. 

Experimental  studies  of  the  concentrations  of  microbial  aerosols  have  been  performed,  real 
ranges  of  concentrations  and  dispersion  composition  of  particular  species  of  microorganisms 
most  often  encountered  in  practically  unventilated  enclosed  spaces  have  been  shown.  Data  on 
concentrations  at  various  values  of  factors  affecting  the  variability  of  quantitative  characteristics 
of  microbial  aerosols  have  been  obtained.  On  the  basis  of  experimental  data,  the  estimates  ol 
concentration  pulse,  of  the  density  of  sedimentation  of  microorganisms  onto  surface  have  been 
presented  as  well  as  predictive  probabilistic  models  to  evaluate  the  value  of  the  aerogemic 
mechanism  of  dissemination  of  opportunistic  microbes  under  specific  conditions  have  been 
designed. 


PULSED  LIGHT  DEVICE  FOR  DEACTIVATION  OF  BIOAEROSOLS 

WfcK.  C. 

SJIMC 

(First  received  22  December  1997;  accepted  for  presentation  during  IAS-4) 

The  health  care  community  has  sought  to  reduce  the  hazardous  bioaersol  levels  in  hospitals 
and  operating  theaters  for  many  years.  Historically,  filters  and  other  such  devices  have  been  used 
to  some  effect,  but  the  problem  persists  frequently  resulting  in  patients  contacting  serious 
infections  as  a  result  of  the  environment.  A  new  device  which  utilizes  high  energy  pulsed  light  to 
completely  deactivate  bioaerosols  is  presented.  The  Pulsed  Light  Device  (PLD)  uses  high 
intensity  broad-band  pulsed  light  as  the  mechanism  for  killing  micro-organisms.  Experimental 
results  demonstrated  high  effectiveness  for  air  streams  having  flow  rates  of  20-200  dm 

containing  Bacillus  spores.  . 

Other  experiments  demonstrated  that  the  PLD  could  maintain  a  clean  environment  m  a 
closed  room  for  more  than  eight  hours,  during  which  high  concentrations  of  Bacillus  spores  were 
continuously  inoculated  into  the  inlet  air  stream.  Further,  the  PLD  could  rapidly  decontaminate 
the  air  in  a  room  after  spores  were  dispersed  inside  it.  Experiments  indicate  that  the  PLD  is  tully 
capable  of  both  modes  of  operation. 
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A  PORTABLE  HIGH-THROUGHPUT  LIQUID-ABSORPTION  AIR  SAMPLER 

[PHTLAAS] 

Dr.  S.  Zaromb,  Dr.  A.  Birenzvige,  R.W.  Doherty 

(first  received  f3  Januart/  799#;  accented  for  firesentation  during  JJS-  9) 

The  portable  high-throughput  liquid-absorption  air  sampler  [PHTLAAS]  is  an  outgrowth  of 
a  high-volume  vapour  collector  that  was  first  developed  at  the  Argonne  National  Laboratory 
[ANL]  for  the  ultra-sensitive  detection  of  trace  concentrations  of  hazardous  or  illegal  compounds 
whether  in  vapour  or  aerosol  form.  The  sampler  is  characterized  by  its  light  weight  (about  1  Kg) 
and  low  power  consumption  (less  than  20  watts  DC). 

The  PHTLAAS  was  evaluated  as  a  sampler  for  aerosol  particles  in  the  size  range  of  2  -  10 
micrometers  (aerodynamic  diameter)  in  a  wind  tunnel.  The  sampling  efficiency  was  found  to  be 
between  20%  -  85%  (depending  on  aerosol  particle  size)  at  sampling  rate  of  230  -  250  litter  / 
minute.  The  sampling  efficiency  was  invariant  to  the  orientation  of  the  intake  slit  in  respect  to  the 
wind  direction,  or  the  vertical  inclination  of  the  sampler  up  to  75  degrees  off  the  vertical  for 
aerosols  of  3  microns  diameters  and  wind  speed  below  about  2.2  m/min  (5  MPH).  More  recently 
an  improved  version  of  the  sampler  yielded  a  collection  efficiency  of  about  20%  at  a  sampling  rate 
of  380  litter  /  minute. 

The  paper  will  describe  the  sampler  and  its  characteristics  in  details.  Also  discussed  will  be  test 
results  using  fluorescent  particles  as  well  as  biological  particles  of  Bacillus  Subtilis  (BG). 
performed  in  a  wind  tunnel  and  a  static  aerosol  chamber.  Potential  uses  for  the  sampler  will  be 
discussed  as  well. 
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Scientific  Research  Institute  of  Occupational  Health, 

Russian  Academy  of  Medical  Sciences, 

Is  the  leading  institution  of  the  Russian  Federation  in 
occupational  hygiene  and  work  medicine.  The  institute  is  the  World 
Health  Organization  Collaborating  Centre  in  Occupational  Health. 

The  Institute  was  established  In  1923.  Since  the  moment  of  its  foundation,  the 
Institute  actively  develops  prevention  strategy  of  the  Russian  medicine.  It  Is  a  scientific 
centre  of  the  country  on  Industrial  environment  and  health. 

The  main  mission  of  the  Institute  Is  a  study  of  the  most  important  occupational 
factors,  their  Influence  on  a  body  for  further  strengthening  and  promotion  of  workers' 
health.  Increase  of  life  expectancy,  occupational  prevention  and  relevant  treatment  are 
also  practiced  by  the  Institute. 

The  Institute  Is  a  training  centre  for  occupational  hygienists  and  physicians  at  all 
levels  of  education.  Its  Scientific  Council  Is  responsible  for  doctorate  programs, 

Scientific  results  are  published  by  the  Institute  In  the  form  of  manuals,  guides, 
collections,  standarts,  proceedings  to  conferences  and  symposia,  articles  to  specialized 
domestic  and  foreign  Journals. 

Annual  meetings  on  problems  of  occupational  health  at  a  state  level  are  held  in  the 
Institute. 

As  a  WHO  Collaborating  Centre  In  Occupational  Health,  the  Institute  develops 
stable  relationships  with  foreign  organizations  and  exchanges  Information  with  many 
Institutes  abroad  In  occupational  health.  Joint  scientific  research  Is  active  with 
Bulgaria,  Hungary,  Poland,  Finland.  Scientific  Centres  In  Occupational  Health  of 
different  countries,  such  as  the  USA,  Denmark,  Italy,  the  People's  Republic  of  China, 
Germany,  etc.  maintain  scientific  relations  with  the  Institute. 

The  personnel  of  the  Institute  Is  more  than  six  hundred  workers  Including 
hygienists,  physicians,  biologists,  engineers,  chemists,  physicists,  etc.  About  two 
hundred  scientific  workers  have  a  Doctorate  or  a  Candidate  Degree. 

Russian  Commission  "Scientific  Basis  of  Occupational  Health"  combines  specialists 
In  occupational  health  both  of  Russia  and  the  Former  Soviet  Union. 

At  present  the  Commission  Is  headed-  by  the  Academician  of  the 

RAMS,  Professor  0 Nikolai  (IzmerOV;  Director  of  the 

Institute,  Through  the  Commission  the  Institute  -  coordinates  the 
work  of  scientific  Institutions  In  the  field  of  occupational  health  at 
the  territory  of  the  Russian  Federation. 

CoTpyztHHHaiomHH  ueHTp  B03  no  MeAumme  Tpyua 
105275  MocKBa,  npocneier  EyzjeHHoro,  31  Oaxc  366  05  83  Ten.  365  02  09 

The  W.H.O.  Collaborating  Centre  In  Occupational  Health 
31,  Prospekt  Budennogo.  105275,  Moskow,  Russian  Federation 
FAX:  7-095- 366  05  83  TEL:  7-095- 365  02  09 
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Dear  COLLEAGUES, 

Russian  Aerosol  Society  invites  you  to  collaboration. 

Scientists,  engineers,  lawyers,  biologists,  medical  men,  ecologists,  professors,  managers  are  joined 
by  RAS  -  all  those  for  whom  the  development  of  aerosol  science  is  of  great  interest,  who  makes 
efforts  to  develop  clean  technologies,  filter  industry,  to  investigate  space  debris,  transport  of 
radioactive  aerosols,  to  use  aerosol  technology  for  yielding  new  materials,  substances  in  aerosol 
package  etc.  From  its  first  steps  RAS  has  had  rank  of  international  institution.  Citizens  of  Russia, 
the  USA,  some  states  of  the  former  Soviet  Union  (Tadjikistan,  Ukraine,  Belarus,  Baltic  states 
etc.).  This  book  devoted  to  The  4-nd  INTERNATIONAL  AEROSOL  SYMPOSIUM  Sankt 
Petersburgh  06.07.98-09.07.98  Thus  you  will  information  about  aerosol  science  and  technology 
in  Russia  &  all  states  former  USSR. In  this  journal  you  may  to  publish  your  advertisements, 
science  papers,  information  about  new  conferences,  patents,  devices  &  technologies.  This  journal  is 
the  best  source  of  new  information  in  wide  field  aerosol  science  &  technology  of  the  former  USSR. 
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Environmental  Sciences  Branch 
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AEROSOL  RESEARCH  ISSUES  RELATED  TO  HEALTH  AND  DEFENSE  POLICY 


Geemaert  G. 

National  SnoirontneKtid  Research  Institute,  Dentnark. 

(First  received  13  January  1998;  accepted  for  presentation  during  IAS-4) 


Aerosols  have  been  identified  as  one  of  the  key  atmospheric  constituents  which  govern  health 
policy,  tactical  defence  operations,  and  climate.  Aerosols  originate  from  a  number  of  natural  and 
anthropogenic  sources.  Wind  blown  dust  and  sea  spray  are  among  the  natural  emission  types, 
which  are  not  easily  governed  by  emissions  controls.  While  also  classified  as  a  natural  source, 
forest  fires  are,  on  the  other  hand,  in  most  part  controlled  by  human  intervention. 

The  anthropogenic  emissions  are  governed  in  most  part  by  the  industrial  and  traffic  sectors. 
These  sectors  may  be  characterized  with  "controllable"  emissions,  where  policies  may  be 
formulated  to  reduce  or  optimize  emissions  based  on  their  impact  across  a  variety  of  economic.  In 
order  to  optimize  labour  output,  health,  tourism,  defence,  and  other  sectors,  policymakers  are 
obliged  to  select  the  appropriate  environmental  and  economic  instruments  which  satisfy  a  cost- 
benefit  analysis.  Such  analyses  are  based  on  scenarios,  options,  and  forecasts.  This  presentation 
summarizes  the  aerosol  research  issues  which  are  necessary  to  carry  out,  in  order  to  identify  the 
type  and  extent  of  emissions  control  policies.  The  focus  of  the  presentation  will  be  on  the  health 
sector,  and  a  secondary  focus  will  be  on  defence.  The  discussion  will  highlight  the  experimental 
needs,  quality  of  parameterizations  and  models,  and  the  needs  of  the  customers  and  stakeholders. 
The  points  will  be  illustrated  with  case  studies  from  Europe,  the  USA,  and  southeast  Asia. 
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BERILLIUM  AEROSOL:  HIGH  DANGER  YET  POSSIBLE 
PREVENTION  OF  HARMFUL  EFFECTS 

N.  KHELKOVSKlY  -  SERGEEV 

RAMS  Jnstitute  of  Occupational  Health,  Moscow,  Russia 
(First  received  20  February  1998;  accepted  for  presentation  during  IAS-4) 

Beryllium  (Be),  its  oxides  and  alloys  are  applied  in  power  and  space  technologies,  aviation, 
and  other  branches  of  industry  In  Russia  more  then  300  plants  were  primary  consumers  of  Be 
during  the  most  favourable  period  of  economic  development. 

Be  aerosols  are  inflammable  and  explosive,  they  are  extremely  toxic  (1  class  of  danger,  0.001 
mg/m  is  the  MAC  value  for  the  air  of  working  zone,  0.0001  mg/m  is  the  MAC  value  for  the 
ambient  air,  they  are  allergenic  and  carcinogenic).  Acute  and  chronic  respiratory  pathologies  may 
develop  when  Be  aerosol  penetrate  to  the  body.  The  most  severe  and  difficult  to  be  cured  is 
berylliosis  that  may  progress  long  after  the  ceise  of  the  contact. 

Toxicity  of  Be  was  found  in  the  middle  of  the  30  -  s  in  Russia,  Germany  and  Italy.  The  peak 
morbidity  level  fell  on  the  50  -  s  and  the  60  s  when  production  sharply  increased,  safety  measures 
were  not  developed  at  that  moment.  About  1500  cases  of  the  disease  were  registered  in  Russia 
and  the  USA,  however,  the  figure  should  be  considered  as  a  diminished  one  because  the  register 
impairments  due  to  berylliosis  was  developed  in  Russia  only  in  the  80  -  s,  besides,  actually  no 
cases  of  non  -  occupational  berylliosis  were  found  in  Russia  (while  in  the  USA  up  to  1 1%  of  cases 
were  registered  in  the  highest  levels  of  morbidity).  At  present  acute  cases  were  eliminated  though 
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single  chronic  cases  can  be  revealed,  however,  potential  danger  still  exists. 

Be  human  effects  were  most  thoroughly  studied  in  the  RAINS  Institute  of  Occupational 
Health.  Cytotoxicity  and  allergenic  manifestations  that  cause  immune  impairment  lay  the  basis  of 
Be  human  effects.  When  in  the  organism,  Be  may  cause  local  macrophage  -  neutrophyl  response, 
it  impairs  cell  membranes,  penetrates  to  the  cells,  leads  to  hydrolyst  and  hematoxic  factors.  It  also 
breaks  in  cell  nucleus  the  synthesis  of  protein  and  provokes  the  synthesis  of  autoantigens.  As  a 
strong  chemical  allergen,  Be  may  cause  specific  reaction.  Cytotoxic,  allergic  and  immune 
processes  develop  simultaneously,  prevalence  of  any  of  them  depends  on  the  level  of  exposure  and 
the  type  of  compounds.  Of  particular  importance  is  the  genetic  predisposition,  or  increased 
sensitivity  to  Be,  as  an  allergen,  on  a  genetic  level,  acquired  pre  disposition  developed  due  to 
severe  endocrine  shifts  because  of  chronic  pathologies,  injuries,  surgery,  deliveries,  etc.,  is  also 
important. 

According  to  the  classification  of  the  IARC  Be  is  referred  to  2  A  carcinogens. 

Safety  measures  have  been  well  developed.  In  Russia  the  greatest  number  of  maximum 
adminittable  levels  and  concentrations  have  been  established  for  Be:  they  are  for  the  air  of 
working  zone,  ambient  air,  water  basins,  for  skin  surface  of  hands,  equipment,  tools,  and 
production,  for  individual  protective  clothing,  etc.  Engineering,  construction  ventilation  measures 
on  work  hygiene  and  environmental  protection  have  been  developed  including  specific  fine 
diagnosis  methods.  The  main  criterion  of  safety  is  strict  observance  of  hygienic  requirements. 

Big  Be  processing  enterprises  have  been  built  with  regard  to  helpful  consultations  of  experts 
of  the  Institute,  long-term  follow  -  up  periods  of  working  conditions,  environmental  protection 
showed  that  Be  in  the  concentration  in  the  air  could  be  lower  then  the  standard  values.  No 
diagnosis  of  berylliosis  have  been  put  during  two  decades  of  follow  -  up  periods  using 
immunological,  physiological,  roentgenological  and  clinical  methods. 

Along  with  all  the  mentioned  facts,  many  problems  concerning  Be  are  still  unsolved: 

References 

1 .  Long  -  term  follow  -  up  periods  with  regard  to  the  health  are  to  be  continued  concerning  long  - 

term  Be  effects,  both  of  active  contingents,  and  those  whose  contacts  have  been  ceized,  at 
MAC  level  and  lower  which  will  complete  the  work  on  hygienic  MAC  approbation; 

2.  Necessary  is  the  research  of  Be  carcinogenic  effects  in  cohorts  exposed  to  it  at  MAC  level  and 

lower; 

3.  Regarding  individual  sensitivity  in  the  development  of  berylliosis,  adequate  seems  improvement 

of  tests  for  medical  examinations,  pre  work  identification  of  risk  groups,  development  of 
recommendations  on  ceisure  of  Be  contacts; 

4.  System  of  Be  monitoring  in  industry  is  necessary  including  the  wastes;  development  of  hygienic 

requirements  is  necessary  to  eliminate  Be  branches; 

5.  As  more  then  93%  of  Be  goes  to  the  atmosphere  with  coal  burning  at  thermal  power  stations, 

advisable  with  be  health  study  of  workers,  environment,  and  nearby  residents  if  coal  with  high 
Be  content  is  used,. 

This  question  has  not  been  studied  so  far  in  full. 
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EXOGENOUS  SUPEROXIDE  IS  A  VITAL  NECESSARY  COMPONENT 
OF  THE  ENVIRONMENT 

GOLDSTEIN  N. 

Stahnsdorf,  Qenncuuf  Entail:  1003*15 .205@cohtfiuserve.cofn  ?ax:+H9(0)  3329-660200 
(First  received  19  February  1998;  accepted  for  presentation  during  IAS-4 
Published  by  recommendation  of  Professor  Korkina  L.  G.) 

During  the  last  nearly  thirty  years,  a  large  body  of  experimental  evidence  has  accumulated 
that  suggests  an  important  role  for  reactive  oxygen  species  in  numerous  pathophysiological 
processes.  The  discovery  by  McCord  and  Fridovich  in  1969  that  an  enzyme  exists  that  has 
superoxide  dismutase  activity,  suggesting  the  continuous  formation  of  superoxide  in 
mammalian  cells  in  vivo  as  well  as  involvement  of  the  superoxide  in  the  inflammation  and  post- 
ischemic  reperfusion  syndrome  consolidate  the  opinion  about  the  “good“  superoxide  dismutase 
and  the  “bad“  superoxide  that  they  scavenge  (1).  However,  the  superoxide  is  not  all  bad  effects 
how.  Moreover,  we  have  reported  that  gaseous  superoxide  (GS)  is  an  inalienable  part  of  the 
atmosphere,  and  is  also  essential  for  the  terrestrial  organisms  (2).  Uninterrupted  deprivation  of 
the  atmospheric  superoxide  lead  to  the  degeneration  of  the  hypothalamic  and  pituitary  nervous 
and  secretory  cells  leading  to  numerous  movement  and  autonomic  disturbances  and  death  of 
animals.  Hypothalamus  by  means  of  the  “periscope"  from  the  diencephalon,  vomeronasal 
system  may  monitor  exogenous  GS  and  is  probably  the  first  brain  structure  sensitive  towards 
the  GS  changes  in  the  ambient  air.  In  this  connection  it  is  not  unlikely  that  the  partial  lack  of 
the  GS  could  be  the  cause  for  the  so  called  sick  building  syndrome  and  other  complex 
vegetative  disturbances,  in  human-beings. 

Inhaled  artificial  GS  provokes  cascade  of  dramatic  biochemical  and  physiological  reactions. 
Thus,  inhaled  GS  suppresses  monoamine  oxidase  activity  in  the  regions  of  hypothalamus  and 
basal  ganglia  activating  brain  dopaminergic  and  serotoninergic  mechanisms  (3)  as  well  as 
enhancing  brain  tissues  superoxide  dismutase  activity.  Catalase,  glutathione  peroxidase, 
glutathione  reductase  and  glutathione  are  also  involved  in  these  reactions.  In  addition,  inhaled 
GS  suppress  cytochrome  P-450  activity  in  the  liver  causing  changes  in  the  metabolism  of 
xenobiotics  including  various  drugs.  In  the  fore-part  of  pituitary,  inhaled  artificial  GS  activates 
both  adrenocorticotropin  and  thyroid  hormone  producing  adenocytes  stimulating  the  cortisol 
production  by  the  adrenal  glands  and  activating  the  cell  respiration,  in  vivo. 

The  biochemical  changes  observed  underlie  the  numerous  physiological  and  therapeutic 
effects  caused  by  inhaled  artificial  GS.  We  have  reported  that  the  GS  potentiates  pain-relieving 
action  of  the  opioid  and  non-opioid  analgesics  in  animals  and  human-beings  (4  -  6),  weaken 
action  of  the  narcotic  and  sedative  drugs,  improves  disordered  movement  and  autonomic 
functions  in  parkinsonian  patients  (3),  and  the  respiratory  function  in  asthmatics  (7,  8). 
Exogenous  GS  abolishes  toxic  effects  caused  by  the  hyperbaric  and  normobaric  oxygen,  and 
enhances  efficiency  in  the  various  experimental  conditions,  in  animals.  In  addition,  inhaled 
artificial  GS  modifies  spontaneous  activity  in  animals,  and  decreases  temporal  and  spatial 
threshold  of  the  smell  (9)  and  gustatory,  in  human-beings. 

Thus,  all  our  data  suggest  that  the  gaseous  superoxide  found  in  nature  a  constructive  use 
and  is  a  vital  necessary  component  of  the  environment. 
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EXTREME  AEROSOL  EVENTS  AND  HEALTH  IMPLICATIONS 

6.L.  6EERNAERT,  P.  WAHLIN 

yty  Toftegaardsvej  22.  2M-3650  Olstqkke,  Zetttoark  B-JIAJC:  gLQ@cbftu.dk 
(First  received  15  April  1998;  accepted  for  presentation  during  IAS-4) 

Of  all  the  atmospheric  pollutants,  aerosols  provide  the  most  severe  impacts  on  human  health. 
Aerosols  affect  airways  diseases,  which  lead  to  respiratory  infections,  sensitization  to  indoor 
allergens,  and  acute  and/or  chronic  changes  in  pulmonary  function.  These  health  effects  are  near- 
term  responses,  and  can  be  indirectly  measured  in  terms  of  health  various  endpoints.  Examples 
include  lost  days  of  work,  visits  to  the  hospital,  and  lower  job  productivity.  Given  that 
particulates  below  2.5  micron  are  the  most  serious  for  health  considerations,  the  sources  of  these 
particulates  must  be  identified  in  order  to  construct  effective  emissions  control  strategies.  Health 
damages  are  measured  in  terms  of  economic  loss,  and  the  damages  are  distributed  into  the  indoor 
and  outdoor  components.  Heating  systems,  industrial  production,  traffic,  and  urban  construction 
all  contribute  as  the  most  important  sources.  Using  examples  from  Europe  and  also  case  studies 
in  southeast  Asia,  extremes  of  aerosol  concentrations  will  be  discussed  in  terms  of  their  health  and 
economic  impacts.  The  talk  will  summarize  with  uncertainties  in  existing  estimates,  with  a  list  of 
research  topics  which  are  necessary  to  increase  the  performance  of  next  generation  health  impact 
assessments  due  to  extreme  aerosol  concentrations. 
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HYGIENIC  CONTROL  OF  INDUSTRIAL  AEROSOLS:  PROBLEMS  OF 
INTERNATIONAL  UNIFICATION 
V.V.  TKACHIOV, 2  V.V.  SUBBOTIN  L  B.F.  KIRIN2,  V.I.  DREMOV2 

1  SUMS  Institute  of  Occupational  Health,  Mo  scour,  Russia 
2  State  Unurersitif  of  Mining  Mo  scour,  Russia 
(First  received  05  march  1998;  accepted  for  presentation  during  IAS-4) 

Long  time  exposure  to  industrial  aerosols  with  elevated  concentration  of  firm  particles  leads 
to  the  development  of  severe  respiratory  pathologies  in  the  form  of  pneumoconiosis  and  dust 
bronchitis.  Also  silicosis  (the  most  severe  pathology)  may  develop  due  to  the  exposure  to  silica 
dioxide,  anthrasiolicosis  due  to  coal  and  dusts,  anthracosis  due  to  coal  dusts,  etc.  40%  of  all 
newly  identified  occupational  pathologies  relate  to  industrial  aerosols  in  Russia.  Economic 
losses  due  to  one  severe  case  make  up  almost  one  million  of  denominated  Russian  roubles. 

The  basis  of  occupational  prevention  is  hygienic  rating  and  control  of  dust  in  the  air.  In 
Russia  gravimetric  indices  in  mg/m3  are  used  to  show  the  mass  of  inhaled  dust.  No  legal  health 
standards  exist  in  Russia  on  the  number  of  particles  in  a  certain  volume  of  air.  Numerous 
instruments  of  foreign  origin  designed  to  control  the  number  of  particles,  or  respirable,  fine, 
fraction  can  not  be  applied  for  Russia. 

Duration  of  gravimetric  measurements  in  Russia  is  equal  to  one-time  maximal  dust 
concentration  and  lasts  for  30  min.  of  work  at  which  dust  is  produced  . 

Both  continuous  and  intermittent  one-time  sampling  is  possible.  To  compare  the  results  with 
the  MAC  values  mean  concentration  of  all  summated  one-time  samples  taken  within  the  period 
of  30  min.  should  be  considered  with  regard  to  each  one-time  sample.  In  other  countries  mean 
shift  gravimetric  values  (time-weighted  average  values)  compose  a  standard.  Other  safety  values 
have  recently  been  introduced  in  some  countries  which  are  closer  to  those  adopted  in  Russia. 

2.2.3.570-96  Document  on  Health  Safety  abbreviated  to  SanPinn  in  Russia  contains  the 
data  on  methodology  of  individual  dust  exposure  with  the  aim  to  regulate  occupational  health 
risks  ( principle  of  protection  by  time)  including  2.2.013-94  document  entitled  Russian  Guide  on 
Hygienic  Criteria  of  Assessment  of  Working  Conditions  on  Hazardous  Indices  of  Industrial 
Factors,  Severity  and  Intensity  of  Work. 

Principle  of  protection  by  time  and  reliability  of  occupational  prevention  are  not  possible 
without  improvements  of  dust  control  measurements.  This  control  should  provide  validity  of 
such  measurements  that  would  help  observe  hygienic  requirements  and  would  not  be  costy.  The 
most  advantageous  in  this  respect  is  regular  monitoring  of  dust  content  in  the  air  of  a  working 
zone  using  stationary  sensors  with  further  electronic  accumulation,  distribution  and  storage  of 
information. 

Approaches  to  measurements  of  respirable  fraction  abroad  are  different.  For  instance,  in 
Germany  sites  of  measurement  are  selected  to  achieve,  if  possible,  in  one  and  the  same  zone  of 
gradation  the  same  mean  dust  concentration.  In  France  and  Great  Britain  the  best  number  of 
points  of  measurement  is  considered  the  minimal  one,  In  the  USA  mines  individual  dust  loads 
with  extra  measurements  in  specified  sites  are  of  particular  attention. 

One  of  the  leading  German  specialists  Dr  L.Armbruster  thinks  the  present  level  of  dust 
elimination  as  well  as  measurements  and  assessment  of  dust  concentration  in  coal  mines  of  the 
EEC  and  the  USA  reflects  national  specific  features  as  well  as  specificity  of  each  mine  which 
impedes  the  assessment  of  the  most  essential  problem,  the  efficiency  of  measures  on  prevention 
of  occupational  pathologies.  Gravimetric  approach  to  the  measurement  of  respirable  fraction  is 
recognized  everywhere  in  the  above-  mentioned  countries  though  the  term  of  fine  dust  as  well  as 
the  design  of  dust  measuring  equipment  may  differ.  Unification  of  measurements  is  expected 
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some  years  later  when  CEN  standards,  or  ISO  standards  are  ready  in  part  of  dust  measuring 
equipment. 

Doubtless,  to  increase  the  level  of  occupational  health  prevention,  international  unification  of 
requirements  to  aerosols  is  needed  including  the  ones  for  the  assessment  of  monitoring  efficiency 
for  which  appropriate  certificates  are  to  be  issued.  Establishment  of  permissible  concentrations  is 
a  sovereign  right  of  any  nation;  it  depends  on  the  level  of  her  well-being,  law,  science,  etc. 
Nevertheless,  methods  of  measurement  and  values  by  which  the  measurement  is  produced  are  to 
be  unified.  Economic  integration,  trade  relations,  exchange  of  technologies  and  know  how  require 
health  protection  of  any  sovereign  state.  Unification  of  methods  for  the  measurement  of 
fibrogenic  aerosols  including  mining  dust  should  be  developed  with  regard  to  national  specificities 
to  provide  low  cost  alternatives  for  the  improvement  of  control  service  and  comparability  of 
results. 
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THE  RESULTS  OF  EXPERIMENTAL  RESEARCH  OF  THE  FOREST  FIRES 
INFLUENCE  ON  THE  RADIOACTIVE  CONTAMINATION  OF  ENVIRONMENT 
AND  THE  ASSESSMENT  OF  DOSES  TO  FIRE  FIGHTERS 

KADYGRIB  a.m.*,  KASHPAROVV.A.*,  lundin  S.M.*,  PRISTER  B.S.*, 
PROTSAK  V.P.*,  LEVCHUK  S.E,*,  YOSCHENKO  V.I.*, 

GARGER  E.K.**,  KASHPUR  V.A.**,  TALERKO  N.N.** 

*  Ukrainian  Institute  of  Agricultural  Radiology,  /diet/,  Ukraine 
**  Institute  of  Radioecology  of  UA AS,  /diet/,  Ukraine 
(First  received  31  March  1998 ;  accepted  for  presentation  during  IAS-4) 

The  experimental  researches  of  the  resuspension  and  the  transfer  of  radioactive  substances 
during  the  dry  grass  and  forest  fires  were  carried  out  in  Polessje  district  of  Kiev  region  at  the 
experimental  sites  50x150  m  and  100x200  m  respectively.  The  concentration  of  radionuclides  in 
the  elements  of  meadow  and  forest  biocaenosis  as  well  as  the  total  contents  of  radionuclides  were 
measured  for  both  sites.  The  density  of  contamination  with  Cs-137  of  the  meadow  biocaenosis 
was  4.8  MBq/m2  with  the  part  of  radioactivity  localised  in  plants  0.01%.  The  density  of 
contamination  with  Cs-137  of  forest  biocaenosis  was  0.9MBq/m2  with  the  part  of  radioactivity 
localised  at  the  ground  surface  about  96%.  The  values  of  airborne  concentration,  dispersal 
composition  and  deposition  intensity  of  radioactive  aerosol  (RA)  at  the  different  distances  had 
been  obtained  at  the  different  phases  of  fire.  The  main  meteorological  parameters  had  been 
measured. 

The  experiments  in  laboratory  were  carried  out  in  order  to  assess  the  parameters  of  wind 
resuspension.  The  dependence  of  resuspension  intensity  on  the  wind  velocity  was  investigated 
using  the  aerodynamic  pipe.  The  ash  of  samples  collected  in  30-km  zone  and  burned  at  the 
temperature  600  C  was  used  to  model  the  fire  products.  The  dispersal  composition  of  RA  and  the 
release  of  radionuclides  during  the  burning  of  the  samples  of  forest  biocaenosis  in  a  chamber  were 
measured.  It  was  shown  that  after  the  burning  of  pine-needles  (the  most  important  flammable 
material  in  pine  forest)  the  main  part  of  Cs-137  activity  in  aerosol  is  associated  with  the  particles 
of  aerodynamic  diameter  less  than  1 .8  mm  which  are  much  less  than  the  ash  particles  (>5  mm). 
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Visual  analysis  of  impactor  cascades  shown  that  this  activity  is  associated  with  the  tar  particles 
evaporated  as  a  result  of  pineneedles  burning. 

Such  parameters  of  RA  transfer  in  atmosphere  as  the  resuspension  coefficient, 
resuspension  and  deposition  velocity  at  the  different  distances  (15-270  m)  from  the  source  had 
been  calculated  using  the  data  obtained  in  experiments  on  dry  grass  and  pine  forest  fires. 

Using  the  obtained  data  a  mathematical  model  of  RA  transfer  in  atmosphere  was  verified. 
The  calculations  for  the  different  scenario  of  fire  were  performed.  It  was  shown  that  the  wind 
transfer  of  radionuclides  is  not  significant  even  for  the  hardest  scenario  of  fire  -  it  produces  the 
contribution  to  the  density  of  contamination  of  surrounding  areas  about  1CH  of  its  background 
values: 

The  spatial  distribution  of  average  RA  concentration  during  the  fire  shown  that  the  RA 
transfer  in  atmosphere  was  caused  both  by  the  convective  and  the  unconveetive  transfers.  The 
superposition  of  these  transfers  results  the  formation  of  an  ununiform  aerosol  concentration 
field  with  a  sharp  minimum  of  concentration  at  the  distance  about  100  m  from  the  source  and 
with  two  maximums  of  concentration  -  in  close  vicinity  of  the  source  and  at  the  distance  several 
kilometres. 

Both  the  dynamics  of  RA  concentration  and  the  dispersal  composition  depend  on  the 
distance  from  the  source  and  the  phase  of  fire.  For  instance,  at  the  distances  10-300  m  and  the 
wind  velocity  1  -2  m/s  the  concentration  of  Cs- 1 37  at  the  phase  of  active  fire  is  two  orders  of 
magnitude  higher  than  its  background  value,  one  order  of  magnitude  higher  at  the  smoulder 
phase  and  several  times  higher  at  the  post-fire  phase. 

Human  respiratory  tract  dosimetric  model  recommended  by  ICRP  (Publication  66)  was 
used  for  the  assessments  of  doses  caused  by  the  inhalation  intake  of  RA  by  fire-fighters.  Using 
the  data  on  RA  dispersal  composition  it  was  shown  that  its  variability  during  the  fire  does  not 
cause  the  significant  changes  of  137Cs  dose  coefficient.  Its  median  value  calculated  for  the  1- 
year  effective  equivalent  dose  (EED)  caused  by  acute  intake  is  1.53*1 0-8  Sv/(Bq*hour/m3).  Due 
the  estimated  high  solubility  of  RA  the  1-year  EED  from  acute  intake  reaches  up  to  90%  of  50- 
years  EED.  For  the  wide  range  of  scenario  of  the  forest  fires  outside  the  30-km  zone  the 
estimated  contribution  of  inhalation  dose  into  total  dose  does  not  exceed  several  percents.  The 
presence  of  radionuclides  of  transuranium  elements  in  the  forest  fire  radioactive  release  (which 
is  possible  for  the  fires  inside  the  exclusion  zone)  can  result  an  increasing  of  the  inhalation  dose 
up  to  the  values  higher  than  an  external  irradiation  dose. 
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APPLICATION  OF  MICROCOMPUTERS  IN  SYSTEMS  OF  RECOGNITION  OF 
COMPLEX  PULSES  FROM  PARTICLES  ON  THE  OUTPUT  OF  PHOTOELECTRIC 

GAUGES. 

KUDRIAVTCEV  I.  A.,  FADEEV  V.V. 

Samara  State  derosface  University  named  btf.  dead.  S.J*.  Uorolev  ^SSAU^/ 

( First  received  26  December  1 997;  accepted  for  presentation  during  IAS-4) 

The  photoelectric  analyzers  of  disperse  phase  (DP)  parameters  use  a  principle  of 
registration  of  a  light  flow,  scattered  by  the  particle  in  sensitive  volume  of  the  gauge.  /I/  As  a 
result  of  simultaneous  presence  more  than  one  particle  in  sensitive  volume  of  the  photoelectric 
gauge  imposing  of  electrical  pulses  on  its  output  occurs.  Thus  the  multichannel  peak  analyzer, 
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processing  target  signal  of  gauge,  can  not  correctly  interpete  a  pulse,  being  the  result  of  imposing 
of  two  and  more  separate  pulses.  So  the  concentration  measured  is  distorted.  Concentration 
determination  error  value  depends  on  a  duration  of  target  pulses  and  concentration  of  DP.  In  111 
there  is  the  formulation  of  the  numerical  approach  to  the  calculation  of  value  of  this  error. 

The  employees  of  research  laboratory  of  SSAU  ONIL-16  have  developed  the  technique  of 
processing  of  target  pulses  of  a  gauge,  enabling  to  increase  number  of  pulses,  correctly  registered 
by  multichannel  peak  analyzer  owing  to  analysis  of  pulse  form. 

The  principle  of  work  of  the  system  offered  leans  on  the  allocation  of  local  maxima  and 
minima  in  the  form  of  complex  target  pulses,  produced  as  a  result  of  concurrence  of  particles  in 
sensitive  volume. 

The  processing  of  a  signal  is  conducted  with  the  help  of  a  system  of  comparators,  separating 
such  pulses  into  different  ones  the  amplitude  of  which  is  determined  by  separate  particles, 
participating  in  concurrence. 

Necessary  condition  of  correct  division  of  pulses  is  exception  of  consideration  local  extremal 
values,  stipulated  by  noise.  It  is  made  with  the  help  of  comparison  of  size  of  local  minima  with  a 
level  of  a  voltage,  a  little  exceeding  noise  level. 

The  modem  element  base  permits  to  organize  high-speed  digital  processing  of  a  target  signal 
of  a  gauge  and  to  make  the  analysis,  proceeding  from  a  duration  local  maxima  and  minima. 
Modeling  of  complex  pulses  with  the  help  of  a  computer  has  shown,  that  local  maxima  and 
minima  in  complex  pulses  have  a  duration,  essentially  exceeding  average  duration  of  noise  peaks, 
which  can  be  accepted  for  separate  pulses.  Thus,  using  the  sampling  of  a  target  signal  of  the 
gauge  and  carrying  out  the  analysis  of  sample  as  values  in  a  real  time  scale,  it  is  possible  to 
distinguish  noise  peaks  and  peaks,  produced  as  a  result  of  concurrences  of  pulses.  The  efficiency 
of  such  time  recognition  is  more  significant  owing  to  the  reduction  of  threshold  value  necessary 
for  correct  minima  determination  and,  accordingly,  increase  of  quantity  of  separated  complex 
pulses. 

1.  Logvinov  L.M.  The  analysis  and  synthesis  of  converters  of  concentration  of  a  disperse  phase 

for  control  systems  and  control  technical  condition  of  products  of  a  air  engineering.  Doc.Diss. 
-  1996. 

2.  Goldansky  V.I.,  Coucenko  A.V.,  Podgoretcky.I.  Statistics  of  counts  at  registration  of  nuclear 

particles.  1959.  -41 1  p. 
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BUILT  -  IN  SENSORS  (BIS)  FOR  DIAGNOSTICS  OF  LIQUID  SYSTEMS  ON 
PARAMETERS  OF  PARTICLES  OF  WEAR. 

LOGVINOV  LM. 

Samara  state  aerosftace  university  named  bif  acad.  S  J* .  foroletr 
(First  received  26  December  1997;  accepted  for  presentation  during  IAS-4) 

In  a  structure  of  any  liquid  system  of  a  product  of  an  air  engineering,  machines  and  process 
equipment  there  are  plenty  of  tribomechanical  units  (  valves,  plungers,  bearings  and  etc.  ),  the 
reliability  of  which  significantly  depends  on  a  level  of  contamination  and  other  parameters  of  a 
liquid /1,2,3,4/.  It  is  known,  that  the  imperfect  control  of  a  technical  condition  of  tribomechanical 
units,  included  in  structures  of  liquid  systems,  frequently  causes  failures  and  emergencies  with 
products.  Taking  into  account  the  fact,  that  the  information  on  a  history  of  development  of  wear 
process  can  be  received  from  parameters  of  particles  of  wear,  generated,  it  is  possible  to  consider, 
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that  quantity  and  the  size  of  particles,  produced  by  the  contacting  pair,  present  the  valuable 
information  on  a  technical  condition  of  whole  unit  of  friction  /2,3,4/.  The  travel  of  a  liquid 
together  with  particles  of  wear  in  remote  sites  of  a  system  permits  to  find  out  these  particles  in 
any  place  of  hydraulic  system,  provided  that  built  -  in  sensors  (BiS)  of  technical  condition  of 
liquid  systems  of  machines  /3/,  offered  in  1984/5/  by  the  employees  of  ONIL-16  SSAU,  will  be 
used  for  this  purpose. 

Existing  till  now  way  of  the  control  of  a  level  of  contamination  of  a  liquid,  based  on  the 
analysis  (including  automatic)  of  samples  taken,  does  not  permit  to  receive  the  information  on  a 
level  of  it's  contamination  in  a  real  time  scale  12,31.  Besides,  for  this  method  are  inherent 
significant  errors,  stipulated  by  difficulties  of  maintenance  and  control  of  degree  of  cleanliness 
of  sample  containers  and  presence  of  "filter  effect"  of  a  small  backlash  in  the  sample  valve, 
especially  at  sampling  from  highways  of  high  pressure  (  up  to  30  MPa).  BiS  of  parameters  of 
disperse  phase  (DP)  offered  /3,5/  do  not  require  conventional  sampling  of  a  liquid  and  permit  to 
increase  objectivity  and  efficiency  of  the  control. 

In  the  report  generalized  functional  and  physical  models,  as  well  as  principles  of 
construction  and  feature  of  designs  and  characteristics  of  BiS  of  parameters  of  DP  are 
considered  in  detail.  In  the  report  mathematical  model  of  internal  flowing  part  of  photoelectric 
BiS  and  basis  of  their  metrological  maintenance  are  adduced. 
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HARDWARE  METHOD  OF  INCREASE  CONCENTRATION  LIMIT  OF 
PHOTOELECTRIC  ANALYZERS  OF  CONTAMINATION  OF  A  LIQUID 

KUDRIAVTCEVLA. 

ScUHCwa  state  aerosftace  utiiversitif  nafned  bcf  acad.  S.T.  Korolev 

(First  received  26  December  1997;  accepted  for  presentation  during  IAS-4) 

The  concentration  limit  determines  maximum  accounting  concentration  of  particles  in  a 
researched  liquid,  when  the  readout  number  of  particles  differs  from  valid  not  more,  than  on 
10-15  %.  This  error  is  stipulated  by  coincidences  of  particles  in  sensitive  volume  of  an  analyzer, 
i.e.  simultaneous  presence  in  it  more  than  one  particle,  that  results  in  imposing  of  target 
electrical  pulses  of  a  photoelectric  analyzer.  ,  ^ 
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The  existing  photoelectric  analyzers  of  contamination  of  a  liquid  register  pulses  only  in  case 
when  the  interval  between  them  exceeds  size  of  a  duration  of  a  pulse  131.  Thus  the  concentration 
limit  is  determined  by  the  parameters  of  sensitive  volume  of  a  sensor. 

The  form  and  parameters  of  target  pulses  of  a  photoelectric  analyzer  are  determined  by 
distribution  of  light  exposure  in  sensitive  volume  of  a  sensor,  form  of  a  particle  and  its  speed,  as 
well  as  passband  of  a  electronic  amplifier.  Imposing  of  pulses  results  in  formation  of  a  signal  of 
the  complex  form  with  local  maxima  and  minima.  The  analysis  of  the  form  of  such  signals 
permits  to  recognize  Bof«M-jir  pulses  and,  thus,  to  increase  concentration  limit  121. 

It  can  be  executed  by  fixing  of  size  of  local  maxima,  even  if  the  pulse  was  not  finished. 
Necessary  condition  is  suppression  of  false  maxima,  produced  by  noise,  otherwise  the 

concentration  measured  will  be  overestimated.  _  _  .  r  ...  .  ~ 

In  photoelectric  analyzers  of  a  type  AZJ-915  and  POTOK-945 13/  the  analysis  of  amplitude  of 
pulses  from  a  output  of  a  sensor  is  performed  with  the  help  of  a  row  of  comparators,  the  outputs 
of  which  are  connected  with  the  inputs  of  digital  counters  /2 1.  The  thresholds  of  operation  of 
comparators  are  chosen  in  order  to  execute  the  analysis  of  the  sizes  of  particles  pursuant  to 
GOST  17216-71  (St.Standart).  The  amplitude  of  a  target  pulse  of  a  sensor,  determined  by  the  size 
of  a  particle,  is  fixed  in  a  moment  when  the  comparator  with  a  maximum  threshold  resets.  Thus 
the  analysis  of  a  following  pulse  is  made  after  reset  of  a  comparator  with  a  minimum  threshold. 

Change  of  logic  of  work  of  a  analyzer  in  order  to  fix  all  local  maxima  of  pulses,  will  allow  to 
decrease  "dead"  time  of  a  analyzer.  For  this  purpose  it  is  enough  to  register  amplitude  of  a  pulse 
in  case  of  sequential  set  and  reset  of  one  of  comparators,  if  between  these  events  does  not  occur 
setting  of  any  other  comparators.  The  size  of  a  hysteresis  of  comparators  should  not  exceed  level 
of  noise  121. 
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^INDICATOR  OF  QUALITY  CONTROL  OF  JET  FUELS  OF  A  TYPE  POTOK-RT 

LOGVINOV  L.M.,  MALYGIN  N.A.,  SMAGIN  W.A.,  COURDIN  6.A. 

Samara  state  aerosftace  university  named  btf  acad .  S  JP .  Korotyov.  Samara  research  institute  CCJLAJf 
(First  received  26  December  1997;  accepted  for  presentation  during  IAS-4) 

It  is  known,  that  the  reliability  of  fuel  systems  of  products  of  a  air  engineering  is  significantly 
determined  by  a  degree  of  their  contamination  (mechanical  impurity  and  emulgated  water  )  /1,2/. 
The  developed  indicator  of  the  control  of  a  degree  of  jet  fuel's  cleanliness  permits  to  determine 
excess  allowable  and  limiting  levels  of  the  contents  of  mechanical  impurity  and  emulgated  water 
during  refuel  of  flying  vehicles  and  executes  switching  of  external  executive  devices  (slide-valves) 
if  a  limiting  level  is  exceeded. 

The  block  diagram  of  an  indicator  of  a  type  "POTOK-RT"  consists  of  photoelectric  built  -  in 
sensor  (  BiS  ),  performed  in  explosion-proof  variant  and  included  in  gap  of  fuel  main  with 
diameter  of  100  mm,  as  well  as  electronics  unit  121.  Photoelectric  BiS  works  on  a  principle  of 
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measurement  of  light  flows,  scattered  by  particles  (droplets)  of  insoluble  water  12,31.  For  use  of 
a  photoelectric  sensor  for  the  control  of  parameters  of  mechanical  impurity  and  emulgated 
(insoluble)  water  in  jet  fuel  were  conducted  experimental  researches  on  valuation  of  a  spectral 
structure  of  mechanical  impurity  and  emulgated  water,  passed  through  the  filter-separator  if 
fuel  flow  changed  12,3/.  Results  of  experimental  researches  have  allowed  to  establish,  that  the 
particles  of  insoluble  water  have  the  sizes,  more  than  two  times  exceeding  average  size  of  filter 
pores(  ~  5  mm  )  in  a  wide  range  of  the  flows,  and  overwhelming  number  of  particles  of 
mechanical  impurity  have  sizes  in  a  range  5  ...10  mcm  ( i.e.  less  than  10  mcm  )  12,31.  Thus,  with 
the  help  of  photoelectric  BiS,  if  a  filter  with  performance  of  5  mcm  is  available  in  a  hydraulic 
path,  one  can  separately  register  the  parameters  of  mechanical  impurity  and  water,  emulgated 
in  jet  fuel. 

Main  constructive  and  metrological  characteristic  of  a  developed  indicator  of  a  type 
"POTOK-RT"  are  informed  in  the  report.  Particularly,  "POTOK-RT"  can  supervise  a  degree 
of  cleanliness  of  fuels  of  a  type  TC-1,  T-l,  T-2,  PT,  T6  and  other,  when  fuel  flow  is  within  the 
limits  of  50.. .2500  (1/min)  and  pressure  in  a  highway  -  0.1  ..1.6  MPa. 

Operation  of  a  device  in  a  range  of  temperature  of  a  environment  from  -50  up  to  +  50|  C  is 
permitted.  The  range  of  particles  size  registered  is  5...50  mcm,  range  of  indication  (in  %  of  mass 
concentration):  for  mechanical  impurity  -  5.1  O'4;  for  emulgated  water  -  5.10*3.  Mass  of  a  sensor 
■  is  not  exceed  10  kg,  and  electronics  unit  -  not  more  than  40  kg.  Feed  of  an  indicator  is 
performed  from  a  alternating  current  circuit  220  V  /  50Hz  and  direct  current  source  -  27  V. 
Consumed  capacity:  on  an  alternating  current  -  1 50  VA;  on  a  direct  current  -  70  VA. 
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PIEZOELECTRICAL  CONVERTERS  IN  MONITORING  SYSTEMS  OF 
PARAMETERS  OF  METAL  PARTICLES 
PQMINOVE.1. 

( Sahara  state  aemosftace  uhiversity) 

(First  received  26  December  1997;  accepted  for  presentation  during  IAS-4) 

The  principle  of  action  of  piezoelectrical  converters  (PEP)  for  the  control  of  size 
distribution  of  metal  particles  in  liquid  or  gaseous  dispersion  fluids  is  based  on  the 
transformation  of  energy  of  impact  of  particles  onto  a  sensitive  surface  of  a  piezoelectrical 
crystal  to  electrical  signal.  Signal  of  PEP  is  an  radio-wave  pulse  with  initial  amplitude,  which  is 
proportional  to  mass  and  speed  of  particle  at  the  moment  of  impact.  The  pulses  from  separate 
particles  are  being  amplified,  detected  and  sorted  in  dependence  from  magnitude  for  various 
channels  of  registration,  according  to  certain  sizes  of  particles. 

Obviously,  the  sensitivity  of  a  device 
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useful  signal  to  peak  value  of  a  noise  voltage  on  the  output  of  an  amplifier  (SNR).  A  technique 
and  results  of  calculation  of  the  SNR  for  PEP  and  amplifiers  with  various  parameters  are 
discussed  in  the  report .  The  analysis  of  the  results  obtained  shows,  that  the  sensitivity  of  PEP  is 
limited  by  the  noise  of  amplifier.  Maximum  of  the  SNR  is  attained  at  some  optimum  active 
resistance  of  a  piezoelement's  load  and  grows  weakly  with  the  reduction  of  capacity  of  a  load.  The 
amplifiers  with  various  types  of  active  elements  do  not  permit  to  obtain  significant  gain. 
However,  the  application  of  the  amplifiers,  using  bipolar  transistors  or  OA  is  more  preferable;  for 
them  the  best  accordance  with  output  resistance  of  piezocrystal  is  provided,  which  is  determined 
as  by  small  resistance  of  piezocrystal  near  the  antiresonant  frequency,  as  by  relatively  small  value 
of  resistance  of  dielectic  loss.  The  maximum  of  SNR  is  attained  at  Q-quality  of  a  resonant 
contour  of  an  amplifier  1.5  ...3  times  smaller,  than  Q-quality  of  a  piezocrystal;  it  corresponds  to  a 
threshold  of  sensitivity  of  PEP  about  6.4  mm  (  at  SNR  equal  3)  for  bronze  particles  at  speed  of  15 
m/sec.  at  the  moment  of  impact  (  experimental  value  is  equal  7  mm  ). 

The  process  of  the  transformation  in  PEP  is  executed  in  some  stages.  On  the  first  stage  the 
initial  distribution  of  particles  in  space  in  the  PEP  input  is  being  transformed  to  a  casual  sequence 
of  pulses;  the  intensity  of  pulse  flow  is  proportional  to  the  concentration  of  particles,  and  the 
amplitude  distribution  of  pulses  is  correlated  to  initial  size  distribution  of  particles.  On  the  second 
stage  the  reverse  transformation  to  experimentally  observed  size  distribution  is  being  made.  The 
discrepancy  of  the  function  restored  of  a  distribution  of  particle  size  from  the  initial  one  is 
determined  by  the  errors  of  the  control  of  parameters  of  dispersion  phase.  The  differences 
between  speed  and  density  of  particles,  conditions  of  impact  of  particles  during  the  analysis,  and 
values,  used  during  experimental  graduation  of  PEP,  will  result  in  occurrences  of  systematic 
errors,  and  their  fluctuations  during  the  analysis  will  cause  casual  errors.  However,  even  during 
the  control  of  particles  of  the  same  size  and  parameters  in  the  same  flow,  deviation  of  signal's 
magnitudes  is  observed.  It  is  caused  by  unevenness  of  the  characteristics  of  a  sensitive  surface  of 
the  piezocrystal,  speed  of  a  flow  in  the  cross-section  of  a  channel  and  speed  of  particles  driven  on 
various  trajectories. 

In  the  report  a  technique  and  expressions  obtained  for  density  of  probability  of  restored  size 
distribution  for  monodispersed  particles  at  various  modes  of  flow  of  dispersion  fluids  in  a  channel 
of  PEP  are  discussed. 

Estimations  of  mean  value  and  standard  deviation  for  densities  of  probability  have  given 
values,  correspondingly  1.08  and  0.124  for  laminar  mode  and  1.006  and  0.051  for  turbulent  mode 
of  the  flow. 
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A  COMPLEX  OF  INSTRUMENTS  FOR  REALIZING  THE  BASIC  TECHNOLOGIES 
OF  ENVIRONMENTAL-STATE  EXPRESS-ANALYSIS 
PHILIPPOV  V.L.,  MAKAROV  A.S.,  IVANOV  V.P.,  KOZLOV  S.D. 

The  Tederal  Research  &  Production  Centre  - The  State  Institute  of  dfftlied  Ofitics  fdazan,  TR  Y 20075  RU 
(First  received  03  February  1998;  accepted  for  presentation  during  IAS-4) 

Keywords:  Ecological-monitoring  system,  express-analysis ,  spectrometers,  spectrofluorimeters,  laser-locators 
In  the  interests  of  practical  usage  of  instrumental  equipment  for  a  regional  ecological- 
monitoring  system,  the  FNPTS  "GIPO"  has  developed  and  is  sequentially  implementing  a 
programme  of  creating  the  basic  technologies  of  express-analysis  of  an  air  medium,  a  water 
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quality,  industrial  wastewater,  different  elements  of  underlying  surfaces  on  the  basis  of  the 
available  experience  of  optoelectronic  instrument  development  and  conversion  production 
facilities.  The  manufactured  pilot  models  of  instruments  (aerosol  spectrometers,  gas  analyzers, 
spectrofluorimeters,  laser-locator  complexes)  meet  the  requirements  of  State  Standard  (GOST) 
for  use  of  a  photometric  method  of  monitoring  and  measuring  the  different  environmental- 
ingredient  content. 

In  the  paper,  the  fulfilled  arrangements  including  the  substantiation  of  requirements  for 
sensors,  the  interaction  organization  in  the  interests  of  their  introduction  as  soon  as  possible, 
the  creation  of  standard-methodical  base  are  described  in  detail. 

The  scientific  bases  of  instrument  developments  are  the  results  of  long-term  investigations 
of  environmental  spectral  and  space-time  characteristic  variations  in  an  optical  spectral  region 
[1,2]. 

Depending  on  an  use  procedure,  the  instruments  are  divided  into  local-monitoring  sensors 
and  remote  ones.  The  remote  sensors  can  be  mounted  on  different  carriers,  their  choice  is 
determined  by  a  task  to  be  achieved  as  well  as  by  economic  considerations  [3,4]. 
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AEROSOL  CEMENT  PARTICLES  NUMBER  CONCENTRATION  LIDAR  STUDIES 
LAKTYUSHKIN  6.V.,  PRlYALOY  Y.E.,  SHEMANIN  Y.G. 

kuiban  State  Jffechnological  University,  Novorossiysk  2)efiarthtent,  Novorossiysk,  Russia 
( First  received  1 5  February  1 998;  accepted  for  presentation  during  I  A  S-4) 

Cement  particles  back  scattered  Mie  radiation  intensity  dependence  on  particles  number 
concentration  in  range  of  10  -  1000  cm  3  at  YAG-Nd  second  harmonic  laser  wavelength  of  532 
nm  has  been  experimentally  studied  on  laboratory  bistatical  aerosol  lidar  type  [1].  Back 
scattered  radiation  was  collected  by  0.12  m  diameter  mirror  receiving  telescope  and  recorded 
through  532  nm  interferential  filter  with  peak  transmission  of  64  %  and  halfwidth  of  2.4  nm  on 
PMT  FEU  -  79.  PMT  signal  was  inputed  by  special  controller  to  IBM  PC  Pentium  100  RS-232 
port.  The  cement  particle  air  flow  was  created  by  particles  generator  [1]  and  its  concentration 
and  velocity  continuously  controlled  by  laser  Doppler  anemometer  [2].  It  is  getting  that  back 
scattered  Mie  radiation  intensity  has  linear  growth  with  particles  number  concentration. 
Measured  results  treatment  allowed  to  determine  by  known  lidar  constant  [1]  back  scattered 
cross  section  for  concentration  unit  is  equal  to  (3.2  +  0.5)  10*6  m-4  .  For  these  results  testing 
lidar  equation  as  in  [3]  computer  simulation  has  been  fulfilled  with  our  experimental  conditions. 
This  lidar  equation  parameters  for  our  case  had  the  next  values:  h,  R  =  7.5  m  for  recording  time 
duration  of  ta  =  50  nc,  A2=  0.008  m,  K2  =  0.495  at  532  nm  wavelength  (  measurement  result ), 
laser  pulse  energy  Eo  —  10  mJ,  laser  pulse  duration  tL  =  10  ns,  ranging  distances  R  =  7.5  -  15  m, 
PMT  type  FEU-79  photocathode  spectral  sensitivity  values  at  wavelength  of  532  nm  have  been 
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radiation  power  computer  simulation  have  been  made  with  above  described  data  for  the  ranging 
distances  from  7.5  to  15  m  as  aerosol  particles  back  scattering  coefficient  function.  The 
determined  power  values  P(7.5)  have  been  used  for  particles  back  scattering  coefficient 
concentration  dependence  calculation  with  FEU-79  sensitivity  experimental  data.  All  the  results 
both  measured  and  calculated  are  exhibited  in  Table  1. _ _ 
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500 

37.2 
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Calculated  results  were  pointed  by  C  in  this  Table  1,  all  the  other  were  experimental  results. 
These  calculation  results  confirm  the  cement  aerosol  particles  number  concentration  vesus  back 
scattering  coefficient  linear  dependence.  Therefore,  the  such  a  type  aerosol  lidar  can  serve  as  an 
instrument  for  cement  aerosol  particles  number  concentration  ranging  measurement. 

1.  Turkina  G.I.,  Shemanin  V.G.  Portable  aerosol  lidar.  Proc.  Russian  Aerosol  Conf.  Moscow. 
1993.  P.97 

2  Kokkoz  A.F.,  Shemanin  V.G., Shirokova  G.M.,  Shugurov  G.S.  Laser  Doppler  anemometer. 
Rus.  Sci.  Instruments  and  Tech.  1990.  N5,  P.  245  -  246 

3.  Measures  R.M.  Laser  remote  sensing.  Moscow.  Mir.  1987.  P.  550 

4.  Laser  Handbook.  Edit.  Prokhorov  A.M.  Vol.  1  and  2.  Moscow.  1978 
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The  paper  considers  the  problems  of  measurement  of  the  active  radiation  and  its  conversion 
when  having  a  contact  with  objects  of  the  environment.  A  large  number  of  receivers  of  optical 
radiation  with  different  methods  of  performance  are  known,  from  selenium  photo-element  and 
thermo-element  to  photoelectronic  multipliers  and  avalanche  photo  diodes.  Their  main  purpose 
is  to  indicate  the  radiation  or  its  modified  state.  The  purpose  of  any  measurements,  however,  is 
to  obtain  true,  reproducible  and  stable  results  with  preset  error  of  measurements  and  selected 
confident  probability.  Such  properties  belong  only  to  measuring  photo  receiving  devices 
developed  in  cooperation  with  the  State  Optical  Institute. 

The  paper  shows  the  investigation  results  of  boundary,  specific  and  spectral  power 
characteristics  of  the  photoreceivers  being  widely  used  in  industrial  developments  and  in 
optophysical  research  and  providing  the  unity  of  the  radiation  measurements.  The  measurement 
receivers  of  optical  radiation,  i.e.  vacuum  photo  elements  (F21,  F28,  F35,  etc.)  vacuum  photo 
multipliers  (FEU-142,  FEU-154,  FEU-100,  FEU-84),  phosphide-gallium,  silicon  and  germanium 
photodiodes  (FD-Fg,  KFD-105A,  FD288k,  FD-9g,  etc.),  thermoelements  and  bolometers  (e.g. 
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RTN-30,  PP-1).  The  latter  are  used  as  non-selective  wavelength  receivers  in  the  wide  spectral 
range  with  linearly-limited  voltage  and  current  characteristics  and  stability.  Spectral  operation 
range  of  measuring  receivers  is  from  0.1  mkm  to  1 1.0  mkm,  the  linearity  of  the  power-current  or 
light  characteristic  maintains  with  variation  of  radiation  on  their  sensitive  elements  to  108  times 
(with  photomultipliers  to  1000  times),  long-term  reproducibility  of  power  units  storage  within  10 
years  is  ±5%,  the  non-stability  error  of  measurement  results  does  not  exceed  ±1%.  the  variation 
range  of  the  incident  measured  flux  is  10-100000  W. 

The  techniques  of  spectral  correction  of  absolute  and  relative  spectral  sensitivity  of  receivers 
have  been  shown  for  solving  the  given  photometric  problem  of  measuring  the  efficient  values. 
The  above  mentioned  involves  the  use  of  measuring  photoreceivers  as  standard  means  of 
measurements  for  carrying  out  equally  spectral  and  light  measurements.  The  property  of  self¬ 
calibration  of  silicon  and  germanium  photo  diodes  eliminating  the  use  of  the  expensive 
standards  of  power  spectral  measurements  has  been  especially  emphasized.  Transfer  and  storage 

of  the  radiation  power  unit  in  different  parts  of  spectrum  in  450 . 800  nm  wavelength  is  done  by 

the  measured  current  value  in  Ampers  with  total  error  of  power  determination  to  0. 1%. 

The  measurement  radiation  sources  in  the  traditional  spectral  region  are  well  known,  these 
are  "light  measuring"  lamps  and  black  body  models.  The  paper  emphasizes  the  broadening  of 
operational  possibilities  of  instruments  and  the  universal  character  of  research  due  to  the 
development  of  new  fields  of  science  and  an  increase  of  dynamic  and  spectral  ranges.  The 
ordinary  radiation  sources  are  not  able  to  operate  as  measuring  devices.  New  standard  grid- 
power  sources  have  been  created.  Their  operation  takes  into  account  the  broadening  of  the 
spectral  region  into  the  UV  part  (gas  discharge  lamps  DNK-90  and  VMF-25),  the  possibility  of 
measuring  pulse  radiation  with  up  to  1  ms  duration  (pulsed  standard  lamps  IShO,  IPO,  ISK,  etc) 
and  the  necessity  of  modelling  small  size  objects  (stars  imitators)  and  solar  radiation.  The 
common  range  of  the  confident  radiation  wavelengths  is  0.1...  2.5  mkm,  stability  and 
reproducibility  of  radiation  is,  type  of  radiation  is  a  linear  or  solid  spectrum. 

The  paper  briefly  considers  the  problems  of  spectral  and  integral  attenuation,  absorption 
and  diffusion  of  the  measured  and  active  radiation.  To  conclude,  it  is  noted  that  the  developed 
methods  and  means  of  radiation  measurement  make  it  possible  to  create  optoelectronic  devices 
of  high  accuracy  concerning  the  parameters  of  power  variations  of  the  coherent  and  non¬ 
coherent  radiation. 
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Strictly  speaking,  the  total  complex  of  aerosol  research,  the  corresponding  temperature  tests 
(including  terrestrial  ones),  and  technological  processes  of  aerodispersion  systems  are  not  possible 
to  be  based  on  the  developed  national  scheme  of  transfer  and  storage  of  physical  units,  i.e. 
calibration  scheme,  standards,  test  pieces  and  working  means  of  measurement.  The  main  reason 
is  the  lack  of  a  single  or  a  few  physical  values  that  would  describe  the  state  of  aerosol 
measurements  with  a  sufficient  completeness.  Therefore,  the  latter  are  of  indirect  or  total 
character.  However,  basic  research,  physical  (optical)  experiments  and  the  equipment  for 
scientific  and  applied  research  can  not  do  without  measurements  with  the  results  expressed  in 
legal  units  and  the  measurement  value  has  a  present  probability. 
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Metrological  provision  of  any  kind  of  research  and  developments  is  a  special  kind  of  activity 
which  is  finally  aimed  at  the  achievement  of  the  unity  of  measurements  being  carried  out.  The 
development  of  optical  aerosol  devices,  their  units  and  elements,  the  unique  measurement  and  test 
methods  require  experimental  research  to  determine  the  degree  of  their  correspondence  to  the 
established  regulations  and  standards  of  metrology. 

Carrying  out  optophysical  research  and  tests  is  generally  of  a  unique  pre-informative 
character  with  regard  to  standard  and  even  precision  measurements.  In  such  case  metrological 
provision  of  aerosol  research  can  be  based  on  three  techniques  described  in  the  paper  and 
conditioned  by  the  content,  the  method  and  the  final  aim  of  comprehensive  tests  of  measuring 
aerosol  devices,  simulation  of  the  external  conditions  effects  and  the  performance  of 
aerodispersion  systems  and  optophysical  aerosol  research.  The  first  provides  a  metrological 
certification  of  the  set-up  and  is  based  on  the  direct  measurements.  The  second  involves  the 
measurement  of  a  few  physical  values  and  a  by-element  certification  of  the  test  complex.  The 
third  includes  the  research  where  new  physical  quantitative  and  qualitative  relationships  are 
established.  In  this  case  the  metrological  provision  is  based  on  certification  of  the  procedures  of 
carrying  out  the  measurements  and  can  also  involve  a  partial  metrological  certification  of 
separate  elements  of  the  scheme.  This  is  the  most  inexpensive,  reliable  and  universal  technique. 
The  three  techniques  require  a  deep  analysis  of  the  error  of  measurement  results  and  an 
establishment  of  confident  limits  of  their  effect. 

The  paper  shows  that  the  basic  measure  of  reliability  of  aerosol  measurement  results  is  the 
comparison  of  the  measurement  results  and  their  mutual  recognition  on  the  inter-laboratory  and 
international  level.  At  the  Vavilov's  State  Optical  Institute  there  is  a  branched  network  of 
standard  samples  and  specimens  and  a  developed  information  automated  system  of  optical 
measurement  means.  An  operative  data  search  of  the  instruments  can  be  done  both  by  name  (or 
type)  and  by  present  measurement  parameters  in  correspondence  with  the  measurement  problem 
being  solved.  Standard  samples  and  means  of  measurement  can  be  placed  prior  to  the  local  test 
schemes  and  provide  the  unity  of  measurements  of  such  fields  as  dispersion  media  research, 
colorimetry,  polarimetry,  spectrophotometry,  scattered  radiation  measurement,  etc. 

Standard  samples  of  the  Vavilov's  GOI  are  used  for  measuring  spectral  coefficients  of 
absorption,  radiation,  transmission  and  reflection  (direct  and  diffuse),  refractive  index,  gas 
mixtures,  content,  normalized  characteristics  of  glass  properties,  colorimetric  relationships. 
Standard  optical  measurement  means  include,  in  particular,  models  of  black  bodies, 
photoreceiving  devices  and  radiation  sources  for  1 00...  1 1000  nm  spectral  region. 

The  developed  methods,  standard  means  and  measures  for  measuring  coherent  and  non¬ 
coherent  radiation  and  its  modifications  coefficients  and  the  certified  methods  of  carrying  out 
optical,  optotechnological,  holograghy,  fluorescent  and  spectrophotometrical  measurements  are 
aimed  at  providing  reliability  and  unity  of  measurements  in  the  research  and  and  building  of 
optoelectronic  instruments  including  those  for  aerosol  measurements. 
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One  of  the  global  problems  of  environment  protection  is  anthropodenic  polluting  of 
atmosphere.  Effect  of  polluting  of  atmosphere  is  a  destruction  of  ozone  layer  of  the  Earth  that 
leads  to  change  of  climate  and  to  worsenning  of  an  ambience  of  dwelling. 

Practically  in  polluting  of  atmosphere  two  formind  components  participate  -  aerosol  and 
gas.  These  components  base  in  the  dynamic  balance.  In  the  different  layers  of  atmosphere 
chemical  and  photochemical  reactions  with  their  participation  constantly  run.  For  getting 
complete  information  on  occurring  in  atmosphere  processes,  it  is  necessary  to  be  able  to 
measure  chemical  composition  of  gas  and  aerosol  components. 

In  this  reporting  prospects  of  using  portable  correlated  optical  detectors  for  express  remote 
analysis  of  gas  composition  of  different  layers  of  atmosphere  are  discussed.  Correlated  optical 
detectors  are  capable  to  Find  in  atmosphere  vapours  of  different  chemical  compounds  -  ozone, 
oxide  of  nitrogen,  sulphur,  carbon  and  others.  These  instruments  ensure  a  finding  of  polluting 
on  distances  before  several  tens  of  kilometers.  ^Correlated  optical  detectors  possess  high 
selectivity  to  analyse  components,  as  far  as  they  exclude  an  influence  of  any  admixture  on 
results  of  measurements,  spectra  of  which  weakly  correlate  on  the  structure  with  the  analysed 
component.  As  sources  of  sounding  radiating  it  is  possible  to  use  both  artificials  sources  of  the 
light,  and  natural  sunshine,  diffused  by  the  celestial  sphere  or  reflected  from  the  surface.  This 
is  particularly  important  for  problems  of  ecological  monitoring.  Correlated  detectors  are 
perspective  for  using  in  the  composition  of'  apparatus  complexes  unceasing  monitoring  of 
atmosphere  in  real-time  and  express  making  of  the  large-scale  distribution  cards  and  vertical 
stratifications  of  analysed  components. 

Perspective  of  using  of  correlated  optical  detectors  is  demonstrated  on  the  example  of 
measurements  of  distribution  of  dioxide  of  nitrogen  in  atmosphere.  In  the  course  of  studying 
of  distribution  of  oxides  of  nitrogen  in  different  regions  it  is  installed  that  alongside  with 
industrial  objects  and  motor  transport,  sources  of  arrivals  of  nitrogen  oxides  in  atmosphere  are 
agricultural  regions.  This  effect  is  stipulated  by  the  decomposition  nitratecontained  fertilizers, 
not  adopted  by  plants  [1].  Contribution  of  this  source  is  weakly  taken  account  into  evaluations 
of  general  background  p  olluting  of  atmosphere.  The  situations,  when  such  sources  can 
contribute  an  essential  contribution  to  polluting  of  atmosphere  and  destruction  of  ozone 
layers  of  the  planet,  are  presented  wholly  real  [2]. 
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inverse  ill-posed  problem,  regularization  method,  mollifier-method 

The  knowledge  of  the  size  distribution  of  atmospheric  particles  is  of  interest  in  many  areas  of 
aerosol  research,  e.g.  for  understanding  the  radiation  budget  of  the  atmosphere  and  for  the 
explanation  of  heterogeneous  chemical  processes  that  occur  in  the  atmosphere.  The  problem  of 
determining  the  aerosol  size  distribution  function  n(r),  by  multispectral  lidar  measurements, 
belongs  to  the  class  of  problems  in  mathematics  called  nonlinear  inverse  ill-posed  problems.  The 
best  and  tricky  techniques  of  nonlinear  optimization  do  not  work  there.  Consequently,  we  have  to 
look  for  a  suitable  regularization  method  to  obtain  reasonable  approximations  to  n(r). 

We  consider  two  linear  ill-posed  subproblems,  i.e.  two  linear  first  kind  Fredholm  integral 
equations,  p Aer  =  K„  •  n  and  aAer  =  K^t  ■  n  . 

Small  changes  in  the  data  function  can  produce  very  large  changes  in  the  solution,  i.e.  the  solution 
n,  if  a  solution  exists,  does  not  depend  continuously  on  the  right-hand  side  data  functions  pAer 

and  aAer  ,  respectively. 

Since  the  tropospheric  aerosol  contains  a  large  number  of  species,  the  model  process  is  much 
more  complicated  as  in  the  stratosphere.  There  occur  aerosols  with  different  particles,  i.e.  with 
different  refractive  index  m.  The  aerosol  size  distribution  is  a  multimodal  one.  In  general  the 
number  of  different  particles  and  their  refractive  indices  are  unknown.  Now  we  choose  a  suitable 
method  to  solve  the  two-dimensional  ill-posed  problem  of  integral  equations.  We  propose  a 
mollifier  method.  We  start  form  the  fact  that  in  practice  only  a  finite  number  of  observations  are 
possible.  We  choose  among  all  n  solving  the  equation  the  one  with  minimal  norm.  We  select  a 
smoothing  operator  Ey:X-+X  with  w-lim£y/i  =  «  and  determine  ny=Eyn  .  If  X  is  a 

7  y->  0  7 

function  space,  e.g.  L2  or  Sobolev  spaces  H  s ,  s  >  y »  we  represent  Ey  by 

Eyn(r)  =  <eY(r,-),n)x  with  a  suitable  mollifier  ey ,  e.g.  wavelet  functions.  The  value  s 

depends  on  the  degree  of  ill-posedness,  i.e.  on  the  smoothness  of  the  kernels. 

The  algorithm  for  reconstruction  n  at  a  specified  point  r  from  the  given  data  proceeds  in  two  steps: 

1)  solve  the  normal  equation 

2)  calculate  n,  by  parallel  processing  for  different  p  Aer  and  aAer  .respectively 

The  ill-posed  part  of  the  algorithm,  step  1,  is  independent  of  the  data.  Moreover  the  matrix  of  the 
linear  system  is  independent  of  r  and  y  .  The  regularization  parameter  y  appears  only  on  the 
right-hand  side.  The  right-hand  side  can  be  compute  exactly,  avoiding  in  that  way  any  influence 
of  the  noise  in  the  data. 

No  additional  or  artificial  discretization  of  the  solution  n  is  needed.We  may  freely  select  the 
points  r  where  ny  is  evaluated. 
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Observation  through  aerosol  media  (fog,  rain,  smoke,  etc.)  involves  the  problem  of 
estimating  the  visibility  of  real  (voluminous,  relieved)  objects  against  real  backgrounds,  since 
for  such  objects  luminosity  both  over  the  surface  of  the  object  and  over  the  surface  of  the 
background  varies  among  different  sections  of  the  area,  thus  eliminating  the  possibility  of  using 
the  concept  of  contrast. 

At  the  Vavilov's  GOI  the  method  of  estimating  the  visibility  of  real  objects  in  full-scale 
conditions  with  observation,  through  aerosol  media  has  been  developed  basing  on  measuring  the 
value  of  the  degree  of  the  object  visibility  [1].  For  this  purpose,  the  notions  of  conventional 
contrast,  conventional  threshold  contrasts  of  visual  perception  of  real  objects  and  their  limiting 
range  of  visibility  have  been  introduced  [2]. 

Test  samples  of  non-adaptive  visibility  meters  IF-173,  IF-173M  [3]  have  been  created,  with 
improved  optotechnological,  accuracy  and  ergonomical  characteristics  with  the  following 
technical  parameters: _ _ _ _ _ _ _ _ 


Magnification,  x 

1.5...  10 

Field  of  view  angle,  deg 

40...  5.7 

Size  of  the  exit  pupil,  mm 

2x2 

Dioptry  focusing,  dptr 

4 

Angle  of  turn  of  the  line  of  sight,  deg.: 

by  the  horizon 

360 

by  the  vertical 

10 

Overall  dimensions,  mm 

870x290x160 

The  serviceability  of  the  developed  methods  has  been  confirmed  by  full-scale  and 
laboratory  tests  [4].  It  has  been  shown  that  the  use  of  IF-173  and  IF-173M  equipment  makes  it 
possible  to  measure  true,  visible  threshold  contrasts  of  any  objects  and  their  limiting  visibility 
ranges  to  an  accuracy  of  8-12%  against  any  backgrounds,  in  any  conditions  of  observation  with 
no  long  distant  tracing  being  required. 

For  estimating  the  visibility  of  real  objects  in  the  near  IR  spectral  range,  the  structural  and 
principal  circuits  of  the  IR  visibility  meter  in  0.7...0.9  mkm  spectral  range  have  been  for  the  first 
time  developed  at  the  Vavilov's,  the  calculations  of  the  overall  dimensions  and  aberrations  of 
the  optical  system  have  been  carried  out  and  a  laboratory  model  has  been  made  with  the 
following  technical  parameters:  _ _ _ 


Visible  magnification,  x 

4 

Field  of  view  angle,  deg 

11 

Focal  distance  of  the  lens,  mm 

120 

Exit  pupil  diameter,  mm 

5.7 

Diameter  of  photocatode  of  EOC,  mm 

25 

Electronic-optical  magnification,  x 

1 

Dioptry  focusing  of  the  eye-piece,  dptr. 

4 

Focusing  adjustments*^  W^AW^TecM^m^TelephoneAFax:  + 7(095)1474361 
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A  software  product  of  the  calibration  of  the  model  and  experimental  data  processing  has 
been  developed. 
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uv,  VISIBLE  AND  IR  HIGH-QUALITY  SMALL-SIZED  OBJECTIVES  FOR 
RESEARCH  OF  ATMOSPHERE  OPTICAL  PARAMETERS 

KAMESHKOV  G.B.,  MIRZOEVA  L.A.,  GRAMMATIN  A,?.,  LUSTBERG  E.A., 

MAKOVTSOV  G.A. 

Jll-Jtussieui  scientific  center  "SJ.  Vcurilov  State  Optical  Institute" 

Jtussia,  St  Petersburg,  199039,  Binhetratfa  tine.  12. 

(First  received  18  November  1997;  accepted  09.02.98 for  presentation  during  IAS-4) 

Standard  small-sized  and  light-weight  high-quality  objectives  operating  at  wide  spectral 
range  from  UV  (0.3  pm)  to  middle  IR  (6.0  pm)  for  aerospace  purposes  have  been  produced  and 
tested  in  All-Russian  research  center  "S.I.  Vavilov  State  Optical  Institute"  in  1996. 

UV  objective,  130  g  mass,  holds  high  image  quality  in  wide  temperature  range.  Petzval’s 
scheme  is  used  as  base  element  of  the  objective.  Galilee's  system  with  angle  magnification  less 
than  one  is  placed  before  it.  Concave-  plane  Smith's  lens  is  put  behind  Petzval’s  objective  near 
image  plane  in  order  to  correct  image  curvature.  It  allowed  to  reduce  general  length  of  the 
objective  to  35  mm.  Objective  includes  7  lenses,  three  of  them  are  of  lithium  fluoride  and  other 
four  of  silica  glass.  Focal  length  of  the  objective  is  21  mm,  diaphragm  ratio  is  3.5,  angle  field  of 
view  is  30°.  Total  transmission  in  operating  range  0.3-0.4  pm  is  75%,  energy  concentration  in 
circle  dia  27  mm  is  80%,  relative  radial  distortion  at  edges  of  filed  of  view  does  not  exceed  4%. 
When  heating  up  to  +50°C  image  plane  is  shifted  by  minus  0.016  mm,  when  cooling  to  -20°C  by 

0.019  mm  correspondingly.  . 

Lens  IR  objective,  210  g  mass,  is  meant  to  operate  at  temperature  90°K.  Objective  mcludes  4 
lenses,  two  of  them  are  of  silica,  two  other  of  fluorite.  Four-layer  AR-coating  on  silica  lenses 
provides  high  transmission  (more  than  70%)  at  spectral  range  2.6  -  5.0  p.  Focal  length  of  the 
objective  is  18  mm,  diaphragm  ratio  is  1.6,  angle  field  of  view  is  28.4°  at  temperature  +20°C  as 
well  as  at  -170°C,  energy  concentration  is  more  than  80%  both  in  the  circle  dia  20  p  (at  the 
spectral  range  2.6  -  3.0  p)  and  in  the  circle  35  mm  (at  the  range  2.6-5.0  p). 

Five-lens  objective,  240  g  mass,  is  meant  to  be  used  in  optical  assembly  of  spacecraft  astro- 
measuring  system.  When  being  developed,  we  paid  special  attention  to  provision  for  following 
requirements:  -  small  chromatic  aberrations  at  spectral  range  0.5  p  wide  (operation  spectral  range 
is  both  at  visible  and  near  IR  ranges);  -  high-stable  image  scale  within  the  temperature  range  20°C 
30°C;  -  efficient  attenuation  of  side  illumination  from  Sun  radiation  coming  to  the  objective  from 
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blind,  lighted  by  the  Sun;  -  low  level  of  light  scattering  from  intensive  point  sources  of  radiation 
(bright  stars)  within  field  of  view;  -  decrease  of  light  size  of  front  optical  component  by  matching 
its  first  surface  with  aperture  diaphragm,  in  order  to  have  minimum  length  and  mass  of  anti-sun 
blind. 

Focal  length  of  the  objective  is  60  mm,  diaphragm  ratio  is  3.8,  angle  field  of  view  -  8°.  Total 
transmission  is  90%  at  spectral  range  0,5  - 1.0  p.  Perfect  combination  of  optical  materials  used  for 
the  lenses  allowed  to  achieve  high  level  of  achromatization  at  the  working  spectral  range.  Level  of 
scattering  was  decreased  not  only  by  reduce  of  number  of  working  surfaces  bordered  on  air  (three 
middle  lenses  were  combined  into  unit  by  cementing)  but  the  use  of  five-layer  achromatic  AR- 
coatings. 

All  samples  of  above  described  objectives  were  manufactured  and  executed  tests  confirmed 
that  specified  characteristics  were  obtained  and  they  are  in  agreement  with  computation. 
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AIRBORNE  DEVICES  FOR  STUDY  OF  SUPERFINE  ATMOSPHERIC 

AEROSOLS 

SMIRNOV  VV,  SAVCHENKO  A.V.,  PRONIN  A, A. 

Institute  of  £jcferut*ental  Meteorology,  82  Cenin  sir,  Obninsk,  299020,  Russia 
(First  received  01  February  1998;  accepted  for  presentation  during  IAS-4) 

Set  of  portable  instruments  for  functioning  in  the  car  and  aircraft  laboratories  for  complex 
and  operative  studying  the  characteristics  of  superfine  aerosols  of  natural  and  manmade  origins  is 
considered.  The  electrical  aerosol  analyser  DAES-3,  thermodiffusion  spectrometer  of  nuclei 
condensation  Omega-3  and  portable  sampler  PAS-3  allows  to  get  information  on  concentration 
and  dispersity,  as  well  as  on  hygroscopic,  electrical  and  chemical  characteristics  of  aerosol 
particles  by  diameter  from  0,003  to  10  p.  Total  weight  of  set  is  15  kg,  power  consumption  is  100  w  * 
from  network  220/1 10  V  or  +27  V.  Commercial  analogues  of  instruments  unknown.  4 

Separate  instruments  and  set  itself  were  used  in  the  aerosol  car  -  laboratory  for  control  of  ;r 
toxic  dust  emissions  from  the  Owens  Lake  dry  bed  (USA,  East  California,  Owens  Valley, 
springtime  1993,  international  project  LODE  [1-3]),  stationary  polar  station  for  study  of 
background  aerosols  (Zigler  Island,  Franz-Joseph  Archipelago,  springtime  1994,  russian-austrian 
project  Polar  Spring  [4]),  airborne  laboratory  for  studying  a  long-distant  transportation  of  dust 
from  the  Kalmykia  deserts  (summer  1996  and  1997)  and  others  [5]. 

The  portable  electric  aerosol  analyser  DAES-3. 

Principle  of  action:  the  functional  unipolar  charging  the  aerosol  particles  by  small  aeroions, 
charged  particle  selection  and  ion  current  measurement.  Recommended  for  the  concentration  and 
size  spectrum  measurement  of  finely  divided  aerosols,  as  well  as  for  control  of  weakly  dusty 
atmosphere  and  clear  rooms  of  purity  classes  100  and  1  000. 

Measured  interval  by  the  diameter  D  =  0,003  -lp  in  1 1  dimensioned  gradations.  High  level 
of  the  measured  concentration  of  particles  with  sizes  less  D  =  0,1  p  is  consist  N  =  7.107  I/cm3. 
Resulting  measurement  error  of  concentration  and  size  in  interval  D  =  0,01-0,5  (m  does  not 
exceed  40  and  30%,  respectively.  Volume  sampling  flow  is  100  -  250  cm3/s,  linear  sampling  speed 
is  10  m/s.  Weight  of  the  remote  gauge  up  to  7  kg.  Power  consumption  +  27  V,  0.7  A.  Removing  of 
sensor  not  less  than  25  m. 

In  contrast  with  the  famous  electrical  analyser  model  3030  (Thermo  -  Systems  Inc.,  USA)  given 
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instrument  has  the  tenfold  lower  mass  and  power  consumption,  as  well  as  more  high  sensitivity. 
2.  Portable  aerosol  sampler  PAS-3. 

Is  kept  a  rotary  high  pressure  pump,  controller  and  electric  power  supply  220/1 10/+12  V, 
anemometer,  barbell  by  the  length  1  m,  removable  fiber  and  nucleapore  filters,  two  cascade 
impactor  for  large  particles  (d>2  micrometer).  Recommended  for  continuos  sampling  of 
aerosols  by  sizes  from  0,01  to  20  (m  for  an  evaluation  of  mass  concentration  and  dispersity  as 
well  as  microelement,  radionuclide  and  PAH  -  analysis. 

Volume  sampling  flow  is  1000  cm3/s.  Efficiency  of  precipitating  of  particles  by  sizes  D,=  0,01 
io  (m  upon  substrates  more  then  90  %.  Total  sampling  error  does  not  exceed  15%.  Power 
consumption  220/1 10/+ 12  V,  1.7  A.  Removing  of  sensor  not  less  than  25  m.  Total  weight  of 
sampler  up  to  6  kg. 

Condensation  activity  aerosol  spectrometer  OMEGA-3. 

-Principles  of  action  is  the  flow  condensation  rising  of  nuclei  within  the  thermo-diffusion 
chamber  and  automatic  sizing,  of  water  droplets  by  photoelectric  counter.  Supersaturation 
interval  over  a  water  0.01-1%.  An  interval  of  measurement  from  of  droplet  sizes  D  =  3  -  200  pm 
on  8  size  gradation.  The  concentration  and  size  measurement  error  does  not  exceed  30  and 
40%,  accordingly.  Optical  accounting  volume  is  equal  1  mm3.  Linear  speed  of  sampling  is  6  m/s. 
Lighter  is  laser  diode,  wave  length  0,85  (m.  Weight  of  the  remote  sensor  5  kg.  Power 
consumption  +  27  V,  0,5  A. 

All  remote  sensors  runnable  at  the  air  temperature  0-40  °C,  pressure  70  -100  kPa,  relative 
humidity  up  90%,  as  well  as  under  the  linear  vibration  and  shock  10  g  and  15  g,  jolting 
(bumpiness)  4g  during  one  hour. 
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APPARENT  CHARGE  METHOD  FOR  INVERSION  OF  CHARGE  DISTRIBUTIONS 

E.  CURTO,  J.-C.  LIN,  J.W.  GENTRY 

University  of  Maryland,  College  Park,  Md.  USA 
(First  received  01  June  1998;  accepted  for  presentation  during  IAS-4 ) 

Principal  Ideas: 

The  objective  of  experiments  were  to  determine  the  charge  distribution  on  iron  and  carbon  fibers 
from  measurement  of  the  location  of  deposition  of  the  fibers  in  a  rod-cylinder  electrostatic 
precipitator.  A  silvered  mylar  strip  was  placed  on  the  central  rod.  After  the  experiment  this  was 
peeled  off  and  the  fibers  counted.  They  were  sized  according  to  their  lengths  (Lp  )  and  diameters 
(Dp  )  .  Since  the  electrical  field  was  sufficient  that  all  the  fibers  were  collected  before  the  end  of 
the  precipitator,  a  collection  efficiency  Ef  could  be  determined  as  a  function  of  precipitator  length 
(Le).  The  essential  experiments  were  carried  out  by  Cheng,  who  then  interpreted  her  experiments 
assuming  that  all  fibers  of  the  same  mobility  had  the  same  charge.  The  scope  of  this  investigation 
is  the  development  of  a  method  for  estimating  the  charge  distribution  from  these  experiments. 
What  we  present  is  an  efficient  correlation  which  can  be  modified  to  apply  to  other  types  of 
classification.  The  only  restriction  is  that  the  collection  efficiency  must  increase  monotonically 
with  an  increasing  number  of  charges. 

Essential  Integrals: 

The  algorithm  requires  that  there  exists  a  theoretical  or  experimental  correlation  of  the 
efficiency  which  relates  the  location  of  deposition  to  the  number  of  elementary  charge  for  a 
particle  of  specified  size  and  shape.  That  is  when  the  number  of  charges  J  is  specified  for  fibers  of 
a  given  length  and  diameter,  one  can  determine  unambiguously  the  fraction  of  particles  which  will 
deposit  at  a  distance  L  from  the  entrance  to  the  precipitator.  This  fraction  we  designate  as  Ef  ( 
the  collection  efficiency).  This  implies  that  for  a  specified  field  strength,  fiber  diameter  and  fiber 
length,  the  effective  charge  (Je)  can  be  calculated  directly  from  the  Ef.  The  core  of  the  algorithm 
depends  on  two  integrals  designated  as  II  and  12.  These  are  defined  by 

1  oo 

I,  =  J  Ln[JE]dEf  =  }  Ln[J]  FD[J]  dJ  =  Ln[J0] 

0  0 

Ij-jL^dEf-C,  o"  =  C,f  Fd[J]  dJ 

0  ^0 

The  first  equation  is  quite  remarkable  for  the  first  integral  which  is  the  value  of  the  apparent 
charge  averaged  over  the  efficiency  depends  only  on  experiment  while  the  second  integral  in  this 
equation  is  a  mathematical  moment  independent  of  experiment  and  depending  on  the  charge 
distribution  function.  The  value  of  the  integral  is  the  log  mean  charge.  Previous  we  showed  that 
if  the  distribution  function  Fd  can  be  approximated  by  an  arbitrary  sum  of  log  normal 
distributions  and  the  efficiency  is  a  power  law  expression,  then  the  relation  is  exact.  The  second 
equation  12  treats  the  variance.  Again  the  first  integral  depends  only  on  experiment.  Instead  of 
an  exact  relation,  one  has  an  empirical  approximation  which  fits  the  data  over  a  wide  range.  The 
testing  of  the  integrals  with  a  data  simulated  using  a  log  normal  distribution  function  are  shown 
in  Figures  1  and  2  below.  The  first  figure  tests  the  deviation  between  Je  and  Jo  .  One  notes  that 
the  error  is  less  than  0.05%.  As  indicated  above  we  believe  that  this  relation  is  exact,  so  that  the 
error  in  this  case  is  attributed  to  the  numerical  integration  used  to  obtain  Je  from  the  simulated 
data.  A  value  of  ct  =  1.5  is  a  very  broad  distribution.  The  second  integral  tends  toward  0  as  the 
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standard  deviation  ->  0,  increasing  as  the  variance  in  the  distribution  increases.  The  test 
procedure  was  to  assume  a  value  of  cr,  then  to  simulate  the  experimental  measurements.  The 
parameters  of  precipitator  length  and  particle  mobility  were  chosen  so  that  the  efficiency 
ranged  from  0  to  1.  The  integral  Int-2  was  calculated  and  then  divided  by  an  giving  the 
constant  Cl.  The  value  of  the  parameter  n  was  adjusted  so  that  Cl  shows  the  minimum 
variance.  This  value  was  found  to  be  2.79.  In  subsequent  work  with  other  classifiers,  different 
values  of  n  were  found.  It  appears  that  n  is  peculiar  to  the  type  of  classifier  and  does  not 
correspond  to  an  integer  power  of  a.  This  value  (2.79)  was  then  used  to  determine  a  particular 
Cl  for  each  a.  One  notes  that  the  variation  over  the  range  of  a  values  normally  encountered 
(0.4- 1.6)  is  less  than  5%.  This  suggests  that  the  method  outlined  here  could  be  used  to  obtain 
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charge  number,  and  secondly  that  the  distribution  consisted  of  an  arbitrary  sum  of  log  normal 
distributions.  The  power  law  assumption  allowed  one  to  obtain  the  inverse,  expressing  the 
apparent  diameter  as  a  function  of  efficiency.  Numerical  simulations  with  a  number  of 
relations  for  efficiency  (or  penetration)  strongly  suggest  that  so  long  as  the  efficiency  is 
monotonic  between  .0-  and  1  with  charge,  it  is  not  further  restricted.  Although  one  can  not 
express  an  arbitrary  function  with  a  countable  number  of  log  normal  distributions,  this 
restriction  is  more  theoretical  than  practical  as  we  were  able  to  approximate  an  arbitrary  step 
input  with  a  series  of  identical  lognormal  functions  with  fewer  than  2%  outliers.  Subsequent 
refinements  reduced  the  error  to  any  arbitrary  value.  Since  an  arbitrary  distribution  function 
can  be  approximated  by  a  sequence  of  step  inputs,  it  follows  that  the  function  can  be 
represented  by  a  series  of  log  normal  distributions.  We  believe  that  this  is  adequate  for  the 
demonstration  of  equation  1 . 
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DISTRIBUTIONS 

ALVAREZ,  M.  U,  CANALS,  A.,  MORA,  J.,  TODOLf,  J.L. 

jDefiarhnent  of  dnaLftical  Chenastrtf,  . Alicante  University  Box  99,  03080,  vfaicante,  S/tain 
( f )  On  leave  front  Institute  of  Materials  and  Reactive  for  Electronics,  jOefiarbnent  of  Research  on  Electronics 
for  Solid  State  (jOSEES-yMRE) .  Havana  University,  Cuba. 

(First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

Keywords:  Particle/aerosol  size  distributions,  laser  diffraction  particle  sizing,  aerosol  characterisation,  ill- 

posed  problems,  inversion. 

Laser  Diffraction  Spectrometry  is  a  powerful  non-intrusive  technique  for  size  analysis  of 
aerosols  and  suspensions.  This  optical  technique  do  not  require  single  particles  to  be  measured 
successively  and  the  interaction  between  light  and  the  ensemble  of  all  illuminated  particles  is 
analyzed.  This  technique  is  useful  for  studying  dispersion  phenomena,  aerosol  characterization, 
powders,  etc. 

The  determination  of  size  distribution  by  light  scattering  involves  a  inverse  scattering 
problem,  that  is  associated  with  the  obtention  of  the  size  distribution  from  energy  data.  The 
inversion  by  numerical  quadrature  is  one  method  to  solve  this  problem.  We  have  applied  the 
Tikhonov  Regularization  Method  (TRM)  with  the  L-curve  criterion1  in  order  to  obtain  the 
regularization  parameter.  Liquid  aerosol  and  powder  of  paint  are  the  samples  characterized  in 
this  work.  For  theses  samples,  deviations  of  particle  size  measurement  for  statistical  parameters 
are  more  important  than  in  the  case  of  the  representative  parameters.  The  TRM  has  been  proved 
to  be  suitable  for  certified  distributions  and  has  provided  successful  results.2 

Pneumatically  generated  aerosols  have  been  widely  studied  in  Atomic  Spectrometry 
techniques,  since  their  drop  size  distribution  influences  the  analytical  signal.3  In  the  present  work, 
the  nebulizer  employed  was  the  Single  Bore  High  Pressure  Pneumatic  Nebulizer  (SBHPPN).  The 
liquid  aerosol  was  generated  from  lubricating  oil  diluted  with  MIBK  (60%  in  oil).  The  powder 
sample  was  POLIPOX  6  FR  gray  PR-7004  SMMT  and  the  solvent  used  to  stabilize  the  slurry 
was  sodium  hexametaphosphate  in  water  (HMP,  1.8  g/1).  Such  a  particles  are  used  in  paint 
manufacture. 

The  scattered  energy  was  measured  by  means  of  a  Commercial  Instrument  (Cl)  (Malvern, 
mod.  2600c).  Figure  1  shows  the  volume  undersize  distributions  for  the  samples  tested.  Two  plots 
appear  in  this  figure:  (a)  volume  undersize  (%)  measured  by  the  Cl  and  calculated  from  the  same 
light  scattering  data  using  TRM,  for  liquid  aerosols;  and,  (b)  volume  undersize  (%)  measured  by 
the  Cl  and  calculated  from  the  same  light  scattering  data  using  TRM,  for  slurry. 

The  matrix  used  to  solve  the  inverse  scattering  problem  by  TRM  for  the  aerosol  and  the 
slurry  was  obtained  applying  the  Fraunhofer  diffraction  theory  and  the  Mie  scattering  theory, 
respectively.  In  both  cases  (aerosols  and  slurries)  the  inversion  method  TRM  offers  always  0  %  of 
volume  for  minimum  limit  of  measurement  with  this  instrument.  For  the  remaining  diameter 
ranges  the  results  obtained  with  TRM  (L-curve  criterion)  are  close  to  CI. 

Parameter  characteristics  obtained  for  drop/particle  distributions  are  shown  in  Table  I.  In  this 
table  the  representative  diameters  (i.e.,  median  volume,  Dso%)  as  well  as  some  statistical 
parameters  (i.e.,  Sauter  mean  diameter,  D3,2,  volume  mean  diameter,  D4,3  and  relative  spread, 
span)  are  compared  for  the  algorithms  used. 

The  Tikhonov  regularization  method  gives  both,  representative  and  statistical,  diameters 
within  5%  of  those  obtained  for  Commercial  Instrument.  The  distribution  spans  are  virtually  the 
same  for  the  two  algorithms,  however,  in  all  the  cases,  the  representative  diameters  are  slightly 
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lower  when  TRM  is  used.  This  is  due  to  the  fact  that  TRM  generates  volume  fractions  for  smaller 
diameters.  As  a  result,  the  averages  variables  (D3,2  and  D4,3)  are  shifted  to  lower  diameters. 


D(pm) 


Fig.  1.  Cumulative  volume  fraction  vs.  diameter  for:  (a)  liquid  aerosol  and  (b)  slurry. 


Table  I.  Results  obtained  with  TRM  application. 

_ Aerosol* _ Slurry** 


parameter 

TRM 

Cl 

TRM 

Cl 

D50%  (pm) 

11.4 

11.6 

18.2 

18.5 

D3,2  (pm) 

4.9 

5.1 

12.4 

13.7 

D4,3  (pm) 

20.6 

21.4 

21.1 

22.1 

Span 

4.9 

5.1 

2.2 

1.8 

*  the  matrix  used  is  obtained  applying  the  Fraunhofer 
diffraction  theory. 

**  the  matrix  used  is  obtained  applying  the  Mie  scattering 
theory. 
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DEVELOPMENT  AND  METROLOGICAL  QUALIFICATION  OF  THE 
RADIOACTIVE  ISOTOPE  DUST-METER  IKAR 
BALAKHANOVM.V.,  BOLSHAKOV  V. A.,  KUDRJASHOV  Y.V.,  PETROV  A. A., 
SEVASTJANOVV.D.,  solnVkoVVV. 

g?  "VMJJ&JO",  3J>K0NJUS,  SKBme  JUS,  Moscow 
(First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

An  operative  and  exact  checking  of  the  air  dustiness  level  are  necessary  for  the  raising  of  air 
disdusting  efficiency  on  factories,  where  technological  processes  are  accompanied  to  the 
generation  of  dust.  Herewith  follow  to  use  such  concentration's  measurement  method,  which  is 
less  subjected  to  influence  of  material  and  dispersity  dust's  composition,  since  stuff  and 
technology  of  its  processing  on  the  concrete  factory  are  not  known  beforehand  and  can  change 
over  a  wide  range.  Only  a  radioactive  isotope  measurement  method  possesses  specified 
characteristics  from  known  indirect  methods  of  a  dust  concentration's  evaluation  in  midair.  It  is 
based  on  the  measurement  of  the  beta-particle  attenuation  in  a  layer  of  dust,  precipitated  on  the 
filter  from  the  given  volume  of  dusted  air.  This  circumstance  does  the  radioactive  isotope  dust- 
meter  preferred  not  only  at  the  measurement  of  dust  concentrations  in  midair  of  a  working  area, 
as  well  as  at  an  environmental  ecological  monitoring  on  dust  factor. 

One  of  the  important  conditions  of  undertaking  the  responsible  measurements  is  a  possibility 
to  metrological  qualifications  (type  approval  tests)  and  to  checks  of  instruments,  realizing  chosen 
method.  Herewith  two  approaches  are  used.  In  first,  master  samples  of  material  are  used  for  the 
check  and  qualifications.  In  the  event  of  the  measurement  of  dust  concentrations  it  is  practically 
impossible  to  create  a  sample  of  the  standard  polluting  air  because  of  instability  of  an 
aerodispersive  air-dust  system.  In  the  second  approach,  simulators  or  so  named  equivalent 
measures  are  used,  which  are  objects  that  are  distinguish  from  a  measure,  but  have  alike  or 
equivalent  influence  on  measuring  instrument  elements.  However  under  such  approach  it  is 
necessary  strictly  to  prove  those  attenuation  laws  using  in  the  beta  particle's  radioisotope  method 
are  the  same  or  are  like  at  the  accuracy  to  the  constant  factor  in  the  layer  of  dust  particles  and  in 
the  equivalent  measure. 

A  radioactive  isotope  method  of  measurement  of  a  dust  concentration  in  midair  is  based  on 
the  filtration  of  known  volume  of  polluting  air  and  the  following  determination  of  sediment  on 
the  filter  mass  of  dust  on  beta  radiation  attenuation  in  it. 

A  theoretical  analysis  of  the  a  beta  radiation  which  is  absorbing  in  such  nonevent  dust  layer  has 
show  that  attenuation  in  it  is  always  less,  than  in  equal  on  the  mass  even  film,  but  law  of 
absorbing  is  distinguish  by  presence  of  transfer  factor  in  the  power  of  the  exponent.  In  this  case  it 
is  important  so  named  uniformity  of  the  sensitivity  of  the  measuring  system,  defined  by  the  form 
of  a  radiation  intensity  sharing  and  by  an  efficiency  of  registrations  on  the  area  of  a  spot. 
Developed  by  authors  constructive  decisions  have  ensure  the  uniformity  of  this  sensitivity  and 
have  reduce  inaccuracy  of  measurement. 

The  experimental  check  was  made  with  using  dust  with  different  disperse  and  material 
compositions,  it  has  show  fairness  of  developing  theoretical  positions,  has  confirm  a  coincidence 
of  theoretical  and  experimental  transfer  factors  (a  transition  from  dust  to  the  film  from  such 
material),  when  ensuring  uniformity  of  the  sensitivity  on  the  area  of  a  dust  preparation. 

The  studies  have  show  the  equivalence  of  a  light  beta  radiating  absorption  in  a  dust  layer  on 
the  filter  and  in  nylon  films,  imitating  such  layer,  that  allows  to  use  last  as  equivalent  measures  at 
qualifications  and  check  of  radioactive  isotope  dust-meters. 

The  carried  studies  have  allow  to  develop  and  design  a  dust-meter,  in  which  the  radioactive 
isotope  method  of  measurement  is  realized  to  concentrations  of  midair  dust.  At  the  measurement 
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of  concentrations  a  dust-meter  executes  subsequently  a  measurement  of  volume  of  air,  pumped 
through  the  filter  by  the  built-in  in  the  instrument  pump,  and  then  a  measurement  of  the 
precipitated  on  the  filter  dust  mass  herewith.  Volume  of  air  is  defined  on  the  number  of  swings 
of  pump,  but  mass  of  a  dust  setting-on  the  attenuation  of  light  beta  radiation  in  the  getting  dust 
spot  (on  the  correlation  of  number  of  pulses,  registered  by  the  detector  of  radiation  before  and 
after  pumping  of  polluting  air  through  the  filter).  A  filtering  tape  NEL-3-25  is  used  as  a  filter,  a 
source,  containing  the  carbon- 14  isotope-as  a  source  of  beta  particles. 

In  measuring  block  of  the  dust-meter  occurs  a  processing  of  the  received  information  and  its 
calculation  to  mass  concentrations. 

Calculation  is  executed  automatically  and  on  the  indicator  panel  of  the  dust-meter  is  flashed 
a  numeric  value  of  a  dustiness  in  the  sampled  air. 

A  value  of  a  transformation  factor  is  individually  for  each  instrument  (for  different  copies 
of  instruments  this  difference  is  not  great),  The  factor  is  defined  in  the  process  of  its  adjustment 
and  written  in  the  dust-meter's  passport. 

A  dust-meter  adjustment  and  check  are  realized  by  using  the  equivalent  measures  that  were 
made  from  a  nylon  film.  Measures  present  disks  from  a  nylon  film  at  the  thickness  3,  10  and  20 
micrometers,  bolt  in  special  holders,  which  locate  in  the  process  of  adjustment  or  checks  on  the 
imitating  dust  spot  filtering  tape.  The  equivalent  measures  pass  a  qualification  under  their 
fabrication.  The  qualification  of  the  measure  is  concluded  in  specifically  exact  measurement  of 
their  mass  (balances  are  used  with  inaccuracy  of  measurement  1  -  3  mkg)  and  in  determination 
of  their  area  (on  disk's  diameter  measurement's  results  with  inaccuracy  2  -  3  mkm). 

The  dust-meter  defines  automatically  in  the  process  of  measurement  a  necessary  time  for 
drawing  of  polluting  air  through  the  filtering  tape.  This  is  reached  by  comprising  of  the 
composition  of  instrument  of  micromanometer,  defining  swing  of  pressure  on  filtering  tape  in 
the  air  selection  process.  At  the  achievement  of  definite  value  of  a  pressure  difference, 
corresponding  to  a  dust  spot  shallow  density  of  2  -  3  mg/cm2,  micromanometer  gives  a  signal, 
which  stops  a  working  pump.  This  technical  decision  has  allow  us  automatically  to  prevent  an 
overflow  of  a  filter  by  dust,  under  which  possible  garbling  an  exponential  law  of  absorbing  a 
beta  radiating  and  to  avoid  a  significant  inaccuracy  in  the  dust  concentration  measurement's 

results.  A  technical  feature  of  the  developed  express-dust-meter  IKAR  is  given  below: _ 

Limits  of  measurement,  (mg/m3)  -  05  -  500.  Mass,  not  more,  kg  -2,2. 

_ Inaccuracy  of  measurement,  %,  not  more  —  25. _ Performance-industrial. _ 

Times  of  measurements,  not  more,  minutes  -  15.  _ _ _ _ _ 

A  showing  of  an  instrument  do  not  depend  on  the  change  of  disperse  and  material 
compositions  of  dust.  Metrological  qualification  of  instrument  was  carried  out  by  VNIIFTRI 
on  the  special  stand,  that  allow  us  to  define  the  main  forming  inaccuracy  of  measurements. 
Master  equivalent  measures  of  shallow  density  of  nylon  films'  type  PET-KE  were  independently 
qualified  on  the  mass  shallow  density  on  the  VNIIFTRI's  radiometric  complex  of  the  State 
special  standard  of  the  neutron  fluency  and  flow  density  units.  At  the  thickness  of  films  5,  10 
and  20  mkm  the  shallow  densities  were  measured,  accordingly,  equal  to  0,517-0,519;  1,75-1,80 
and  2,94-2,95  mkg/cm2.  The  measurement  inaccuracy  of  the  films  shallow  density  of  master 
equivalent  measures  formed  a  value  not  more  0,5%  under  confidential  probability  0,95. 
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DUST  GENERATOR  QUARTZ 
ZVEREVA  n.s. 

Russia,  Moginsk,  tu*@  nogutobLadm.  Jttsk su .  tel. +7- (0965 / J  i 2200 
(First  received  02  March  1998;  accepted  for  presentation  during  IAS-4) 


Dust  generator  "Quartz"  is  used  for  highly  accurate  dozing  the  particles  of  different  mono- 
and  polidisperse  powdered  materials  (quartz,  corundum,  metal  oxides,  carbon  black,  metals, 
minerals,  silica,  pigments,  abrasives,  catalysts,  adsorbents,  cement,  starch,  etc.)  into  the  gas  flow. 

Generated  aerosol  helps  to  control  protective  and  explorative  properties  of  filters  and  dust 
removal  devices. 

Dozing  small-size  particles  is  a  technically  difficult  task.  Main  deficiencies  of  known 
generators  are  irregularity  powder  dozing  and  narrow  concentration  range  of  generated  dust. 

Aim  of  generator  developing  is  achievement  of  high  proportionality  powder  dozing  in  wide 
dust  concentration  range ,  including  fine-dispercional  disposed  to  aggregation  powders. 

Dust  generator  "Quartz"  was  successfully  researched  in  laboratories  and  industrial  conditions. 

Specification 


Feed  of  powder  into  gas  flow,  mg/min  3- 1 000 


Reproducibility ,%  3-5 


Range  of  particle  size  powder  to  be  dispersed,  mcm  0,5-1000 


Pressure  of  gas  flow,  kg/sm2 


Carrier  Gas  Flowrate  Range  ,liters/min 


Period  of  continuous  operation 


Power  Requirements 


Concentration  of  generated  dust  mg/m3 


Overall  dimensions,  mm 


Weight  ,k 


No  support  for  device  installation.  It  is  maintained  by  one  operator. 

Dust  generator  "Quartz"  may  be  used  for: 

-  research  of  dust  capacity  and  effectiveness  of  filtration  dust  removal  devices; 

-  monitoring  environmental  pollution  of  air; 

-  dozing  of  fine-dispersion  powders  in  chemical  industries,  powder  metallurgy,  biology, 
pharmacology; 

-  calibration  of  pollution  control  equipment. 

-  inhalation  toxicology  studies  in  medicine,  agriculture  and  other  fields. 

Main  structural  elements:  bunker  with  powder  and  special  stirrer;  disk  conveyer  of  particles; 
device  for  powder  feed  decrease;  nozzle  of  high  gas  flow;  control  panel  with  feed  blocks. 

Any  anticorrosive  explosion-proof  desiccated  gas  (pressure  1-5  MPa)  is  used  as  gas-carrier. 
Generator  is  the  unique  device  in  Russia.  It  provides  high  precision  and  reproducibility  at  low 
feed  (about  few  mg/min)  of  particles  of  different  powders  with  both  wide  and  narrow  range  of 
particles  sizes  (0,5-5000mcm)  and  it  is  one  of  the  most  powerful  tools  for  successful  aerosol 
research. 

The  device  is  distinguished  from  similar  ones  by  high  reliability  under  long  service  life  and  by 
easy  of  operation. 


1, 1+0,1 


40-100 


unlimited 


220,240  VAC;  50-60  Hz;  less  than  250W 


20-1000 


370x270x280 


8,0 
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EQUIPMENT  FOR  MEASUREMENTS  AND  TESTING  OF  AIR  CONTAMINATION 
AND  CERTIFICATION  OF  CLEAN  ROOMS 
BALAKHANOV  M.  V.,  GRITSENKO  A.  P.,  KOCHERG A  V.  6.,  TROTSENKO  N.P. 

gp  “VNJJRJItRJ  ’-State  Cnterfuise  "M  Russian  Research  Institute  of  Physical- Mechnical  Radiotechnical 

Measurements"  btf  Qosstandart  of  Russia 
( First  received  30  March  1998;  accepted  for  presentation  during  IAS-4 ) 

Clean  rooms  (CR)  are  required  for  realisation  of  the  high-tech,  in  which  parameters  of  all 
technological  environments  are  testing.  Air  environment  is  tested  on  one  of  the  main  parameter, 
a  particle  aerosol  contamination.  As  an  effect,  the  amount  of  a  processing,  a  sending  and  a 
recording  information  about  parameters  of  controlled  environments  has  increased  sharply.  This 
has  led  to  the  creation  and  the  introduction  into  practice  a  new  generation  of  the  checking- 
measuring  equipment-  computer  systems  for  air  environment  monitoring  in  clean  rooms.  On 
these  reasons  a  need  of  association  into  the  computer  network  a  number  of  autonomous 
instruments  becomes  a  main  condition  to  fulfil  requirements  of  standards  on  the  testing  and  the 
certification  of  clean  rooms.  These  instruments,  which  are  used  for  measurements  and 
qualifications,  are  analysers  of  the  contamination  of  air,  sensors  of  temperature,  pressures, 
moisture  and  etc. 

A  short  description  of  instruments  developed  in  VNIIFTRI  is  given  below:  an  autonomous 
counter  of  aerosol  particles  "Monitor  A-33".  having  channel  for  the  association  in  the  computer 
network,  and  a  computer  system  "Monitor  -  C"  for  monitoring  and  testing  the  air 
contamination  in  CR's.  Instrument  "Monitor  A-33"  is  a  photoelectric  particle  counter,  which 
principle  of  action  is  based  on  the  analysis  of  light  radiation,  scattered  by  aerosol  particles 
when  a  sampling  air  is  pumped  through  the  illuminated  measuring  volume. 

This  instrument  consists  of  an  optical  block,  a  pneumatic  block  and  a  block  of  electronics. 
A  halogen  tube  was  used  as  the  radiating  source  in  the  optical  block.  The  design  of  the  optical 
block  ensures  a  reliable  checking  of  aerosol  particles  with  sizes  equal  and  more  than  0.3  pm. 
The  pneumatic  block  ensures  a  pumping  of  air  through  the  aerosol  chamber  and  a  regulation  of 
its  consumption  within  range  from  1  to  3  litre  per  a  minute.  The  microprocessor  block  of 
electronics  executes  a  collection,  a  processing  and  a  displaying  of  a  measuring  information. 

The  base  model  of  the  counter  "Monitor  A-33"  has  the  following  features: 

*  a  number  of  channels  for  the  simultaneously  registering  of  the  aerosol  particles  -  4; 

*  sizes  of  particles  in  the  channels:  >=0,3pm,  >=0.5pm,  >=lpm,  >=5pm; 

*  a  volumetric  consumption  of  air  sampling  for  the  analysis  -  1  litre  per  a  minute; 

*  an  indication  of  measurement  results  is  numerical,  on  a  built-in  7-sign  indicator  pa 
dimensionality  of  results  is  a  number  of  particles  per  a  cubic  meter  of  air; 

*  time  of  one  measurement  (sampling)  -  from  1  minute  to  9  hours  (will  be  assign  by  an  operator 
from  the  keyboard  of  the  instrument); 

*  an  additional  information  that  is  given  on  the  numerical  indicator  panel  in  the  process  of 
measurement:  current  time  of  measurements,  a  number  of  particles  in  each  channel  for  a 
current  time,  a  checking  information  on  states  of  working  instrument: 

*  an  RS-232C  interface  for  the  relationship  with  external  PC; 

*  the  instrument  has  a  built-in  block  of  the  optical  channel  calibration; 

*  a  power  supply  of  an  instrument  is  from  industrial  network  220  V  50  Hz, 

*  gabarit  sizes  -  360x300x1 20  mm. 

Built-in  RS-232C  interface  allows  remote  control  (up  to  100  m)  by  the  regime  of  working 
instrument  and  to  interchange  by  the  measurement  information  with  an  external  PC.  A  special 
software  enables  to  unite  in  the  computer  network  up  to  256  instruments  of  given  type  just 
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through  COM1  port  by  using  the  standard  computer  analysis  facilities,  a  performing  and  an 
archiving  of  a  measurement  information. 

Parameters  of  the  base  instrument  models  (a  threshold  value  of  sizes  of  particles  in  channels 
and  volumetric  consumption  of  air)  can  be  changed  at  the  request  of  the  customer. 

Base  model  has  a  number  of  modifications  and  in  particular  model  "Monitor  A-33/MAC"  is 
intended  for  undertaking  the  measurements  in  areas  with  a  microbiological  contamination 
control  and  is  adapted  to  requirements  of  GMP  rules.  There  are  developments  with  autonomous 
(storage)  by  power  supply  and  in  the  safety  explosive  performance. 

A  specified  computerising  measuring  system  Monitor-C  consists  from  following  elements:  an 
IBM  PC/AT  computer,  a  network  adapter,  a  multiplexor  and  aerosol  measuring  sensors.  As 
sensors  two-channel  photoelectric  particle  counters  are  used,  each  counter  has  a  built-in  power 
supply  unit  and  a  pneumatic  block.  All  sensors  have  built-in  blocks  of  remote  calibration  of 
optical  channels,  operated  by  PC. 

Measuring  sensors  are  united  with  the  multiplexor  by  means  of  wire  communication  links  at 
the  length  to  100  m.  A  specially  designed  controller  on  64  measuring  channels  (32  two-channel 
sensors)  serves  as  a  multiplexor.  The  multiplexor  allows  to  send  on  the  PC  up  to  three 
independent  commands  per  each  sensor  and  to  take  from  them  up  to  three  signals  about  their 
functional  condition  together  with  the  transmission  of  a  measuring  information. 

The  PC  interchanges  by  signals  with  the  multiplexor  through  the  network  adapter-a  standard 
32  ranks  parallel  interface.  It  is  installed  on  PC  charge  in  any  free  slot  and  is  united  with  PC 
through  ISA  bus.  The  application  of  a  parallel  interface  has  allow  to  avoid  the  using  of  the 
microprocessors  in  sensors  and  in  the  multiplexor  at  the  pre-processing  of  a  measuring 
information  and  switching  of  testing  and  control  signals  and  to  entrust  these  functions  on  PC 
software.  These  enable  greatly  to  simplify  a  hardware  part  of  the  measuring  system  and  greatly  to 
reduce  its  cost.  A  questioning  of  the  measuring  sensors,  a  checking  and  a  mode  control  of  their 
work,  a  collection,  an  analysis,  a  keeping  and  a  presentation  of  all  accumulated  signals  is  realised 
by  means  of  special  software  with  a  using  of  the  standard  PC  facilities  in  a  suitable  for  the  user 
type. 
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EXPERIMENTAL  MEASUREMENTS  WITH  THE  ORIFICE-ORIFICE  CLASSIFIER 
Y.  MARUI,  J-C.  LIN,  Y.C.  CHANS,  J.W.  SENTRY 

University  of  Maryland,  College  Park,  Md.  ,  USA 
(First  received  01  June  1998;  accepted  for  presentation  during  IAS-4) 

The  object  of  these  studies  was  to  develop  an  inertial  classifier  utilizing  a  modification  of  a 
Mercer  inertial  impactor.  In  the  inertial  impactor  the  flow  is  perpendicular  to  two  discs,  the  flow 
is  through  a  central  orifice  in  the  top  disc  and  around  the  second  plate.  The  configuration  is  very 
similar  to  that  shown  in  Figure  1.  The  modifications  made  for  these  instruments  were  to  (1)  make 
the  bottom  plate  from  porous  metal  with  independent  flows,  (2)  to  consider  the  bypass  stream  as 
the  product,  and  (3)  to  consider  two  configurations  with  independent  flow  rates.  The  smaller 
particles  are  entrained  in  the  orifice-disc  configuration  as  the  larger  particles  are  collected  on  the 
porous  disc.  By  varying  the  flow  rate  and  the  separation  space  the  size  of  particles  collected  can 
be  varied.  Both  the  simulations  and  the  experiments  confirmed  this  behavior.  In  this  abstract  we 
discuss  the  orifice-orifice  configuration. 
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Figure  1 


SCHEMATIC  OF  ORIFICE-ORIFICE  STAGE 


Figure  2 


Discussion 

The  goal  in  the  orifice-orifice  configuration  was  to  preferentially  collect  the  larger  particles. 
The  smaller  particles  and  the  bulk  of  the  gas  flow  would  be  vented  through  the  porous  plate. 
This  configuration  is  close  to  that  used  in  particle  concentrators,  where  the  particle  stream 
passes  through  nozzles  into  a  second  stage  while  90%  of  the  flow  is  diverted.  From  the 
beginning  of  our  experiments,  this  configuration  did  not  work  so  effectively  as  the  orifice-disc 
classifier.  However,  the  results  below  show  the  feasibility  of  the  approach  which  we  adopted 
and  suggested  how  the  design  could  be  improved.  In  all  cases  reported  in  this  work  the  aerosol 
steam  consisted  of  a  7.5%  sugar  (  a  surrogate  for  surfactant -protein)  solution.  After  generation 
of  droplets  in  the  range  3-10  pm  from  the  aqueous  solutions  with  a  Collison  nebulizer  the 
particles  were  passed  into  a  drying  chamber.  Sufficient  flow  was  diverted  so  that 
the  flow  entering  the  inertial  classifier  was  the  LAS-X  sampling  rate  +  the  secondary  flow 
around  the  plate.  It  is  simple  that  this  simple  configuration  was  adequate  to  give  a  sharp  parcel 
concentration  for  the  larger  particles. 
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Figure  3a 


Figure  3b 
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Figure  3  presents  the  particle  size  distributions  as  measured  for  two  different  flow  rates 
through  the  exterior.  Flow  rates  of  particles  through  the  opening  in  the  central  orifice  were  at  rate 
0.06  LPM  ,  the  sampling  rate  of  the  LAS-X  .  The  flow  rate  in  the  anterior  region  was  0.25  LPM 
(3a)  and  1.00  LPM  (3b).  The  plate  separation  distance  was  2.54  cm.  The  flow  with  out  diversion  is 
designated  as  source,  while  the  flow  which  is  diverted  is  indicated  a  vacuum.  The  particle  sizes 
counted  were  0.45-3.0  pm.  Until  the  particles  were  larger  than  1.8  pm  there  was  little  difference  in 
the  distributions.  For  larger  particles  there  was  significant  deviation. 


ENHANCEMENT  FACTOR 


Figure  4 


Figure  5 


This  effect  is  shown  more  clearly  in  figure  4  where  the  enhancement  rate  is  plotted  as  a 
function  of  the  diversion  flow  0.25,  0.5,  or  1.0  LPM.  This  ratio  indicates  how  much  greater  the 
concentration  of  particles  of  a  specified  size  for  the  case  where  there  is  diversion.  If  there  were  no 
concentration  this  ratio  is  1.0.  No  significant  enhancement  occurs  for  particles  below  1.8  pm.  For 
our  design  purposes  this  is  too  large,  so  that  the  dimensions  of  this  configuration  must  be 
changed.  The  data  are  replotted  in  Figure  5,  so  that  the  fraction  of  particles  available  for 
collection  are  expressed  as  a  function  of  size.  The  maximum  value  of  1.0  would  mean  that  all 
particles  larger  than  a  selected  size  are  collected.  The  data  clearly  show  that  the  yields  for  larger 
particles  are  satisfactory  when  the  flow  rate  is  0.25,  but  drops  substantially  at  lower  flow  rates. 
The  explanation  for  this  behavior  is  the  onset  of  turbulence,  so  the  particle  stream  is  mixed  rather 
than  remaining  laminar  until  it  passes  into  the  next  chamber. 
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MONODISPERSE  LATEXES.  MAKING,  USING,  CHARACTERISTICS. 

CHECHIK  O.S. 

Scientific  and  production  firm  "YARd" ,  S-Tetersburg,  Russia. 

(Received  16  December  1997;  accepted  for  presentation  during  IAS-4) 

Monodisperse  polystyrene  latexes  is  especial  group  of  latexes.  Their  main  distinction  is  a 
narrow  latexes  particles  distribution  on  size.  It  permit  to  employ  these  latexes  for  calibrating  and 
checking  of  distinguish  devices  (electronic  microscpes,  particles  counters  and  other),  for 
checking  of  filters  and  filtering  devices,  for  creation  of  modelling  colloid  systems  with  giving 
characteristics.  Other  specific  region  of  their  employing  is  a  protein  sorbtion  on  latex  particles 
surface  for  making  of  medical  diagnosticums. 

We  can  make  these  latexes  in  laboratory  scale  by  means  emulsion  polymerisation  of  styrene 
in  presence  of  little  strictly  measuring  amount  of  emulgator  (sodium  laurate  or  myristate  as 
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usually).  We  can  receive  by  this  way  latexes  with  particles  diameter  in  diapasone  0,05  microne. 
For  making  of  latexes  with  larger  particles  we  use  usually  seemed  polymerisation. 

An  essential  difficulty  of  these  latexes  receiving  is  their  reliable  attestation  (determination 
of  middle  particle  diameter  and  of  degree  their  polydispersity.  For  their  describing  we  use  the 
average-number  (S  d/n)  value  of  diameter  and  average-square  deviation  from  average  diameter. 
We  use  for  measuring  these  characteristics  two  methods:  electronic  microscopy  (miroscope 
Tesla  BS-242E)  and  laser  spectroscopy  (Coultronix  N4). 

The  characteristics  of  latexes  we  received  are  next: 

Latex  concentratio  10%  (mass) 

Particles  dimensions  diapason  0,05  -  4,0  microne 

Particles  dimensions  measuring  error  1  -3% 

Polydispersion  extent  5%  (for  latexes  with  particles  diameter  0,05-0,1  microne  and  3, 0-4,0 
microne  10%). 

It  should  be  emphased,  here  are  showed  the  guaranteed  values  of  characteristics.  Real 
values  can  be  higher.  Real  measured  polydispersity  extent  can  be  in  diapason  2-3%  and  less. 

Other  characteristics  of  these  latexes  are  next: 

Dissoluble  in  water  touch  concentration  less  as  0,1%,  it  can  be  decreased,  particularly  with 
particles  diameter  more  as  0,3  micrine,  by  dializing.  Latexes  particles  material  is  polystyrene,  its 
densityis  1 ,05  g/ml,  refraction  index  is  1 ,59. 

Depending  on  supplied  latex  volume  we  can  sell  it  at  a  price  1000-3000  USD  per  litre. 
Analogous  latexes  supplied  abroad  at  a  price  6000-30000  USD  per  litre.  Of  course,  these 
products  are  expensive,  but  a  particles  number  in  1  ml  of  latex  is  108  -  1013.  It  is  enough  for 
reliable  measuring  to  treat  signals  from  104  -  105  particles,  so  a  value  of  one  measuring  is  not  so 
high.  There  are  other  methods  of  minimising  of  measuring  value,  now  we  work  on  one  of  them 
together  with  B.M.Zelicson  ("Optica",  SPb). 

On  inquiry  of  customer  we  can  make  modified  latexes:  painted,  nonsedimented,  carrying  on 
particles  surface  carboxylic  group,  metal  ions,  metal  atoms,  including  copper,  silver  e.o. 

Other  region  of  monodisperse  latexes  consuming  is  making  on  their  basic  of  distinguish 
diagnosticums  by  sorbtion  on  their  particles  surface  of  distinguish  proteins.  The  most 
interesting  latexes  are  here  on  their  particles  surface  are  fixed  functional  groups:  carboxylic, 
amino-  et  other,  they  allow  strong  to  bind  proteins  macromolecules,  excluding  their  desorbtion 
from  particles  surface.  We  can  supply  these  latexes  too. 

Monodisperse  latexes  application  here  before  "perestroika"  became  broadening,  so  it  can 
expect  to  groww  consuming  of  these  latexes  with  renewal  of  home  industry,  especially  based  on 
high  technologies. 
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NEW  TECHNIQUE  FOR  MONITORING  OF  AEROSOL  CONCENTRATION 

DR  IGOR  AGRANOVSKI 

School  of  environmental  engineering,  Griffith  Universittf, 

Brisbane,  4111,  Australia  Griffith  University,  4111,  QLD.  Ph.:  +61  73875  7923  Fax:  +61  73875  7459, 
Mobile:  0411562786.  EMail:  I.Agranovski@ens.gu.edu.au  http:/Avww.ens.gu.edu.auAgora/ 

( First  received  17  June  1998;  accepted  for  presentation  during  I  AS -4) 

At  the  present  time  a  variety  of  techniques  is  available  for  the  measurement  of  aerosol 
concentration  in  exhaust  air  streams.  All  of  them  have  disadvantages.  Some  of  them  are  too 
slow  and  could  not  be  used  for  continuous  and  frequent  monitoring.  The  others  are  either  not 
precise 
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enough  or  have  significant  limitations  on  the  concentration  of  particles  in  gas  streams.  A  new 
instrument  has  been  developed  for  an  accurate  measurement  of  aerosol  concentration  in  air 
streams.  This  instrument  is  based  on  the  dew-point  principle.  Sample  of  an  analysed  air  stream  is 
sucked  isokinetically  through  the  sampling  probe  and  initial  vapour  content  of  measured 
substance  is  determined  by  the  measurement  of  the  dew-point  temperature  of  the  substance. 
Another  part  of  the  sample  is  made  to  pass  through  the  heated  pipe  to  provide  a  complete 
evaporation  of  aerosols.  After  the  evaporation,  the  new  vapour  content  is  measured  by  the  same 
procedure  as  the  initial  one.  The  difference  in  vapour  contents  before  and  after  evaporation  of 
aerosol  is  equal  to  the  total  aerosol  concentration  in  the  air  stream. 

The  advantages  of  the  instrument  are: 

1 .  Fast  measurement  (about  2-5  seconds  for  one  measurement). 

2.  High  accuracy. 

3.  Could  be  used  for  wide  range  of  substances  including  acids,  oils,  etc. 

4.  No  other  measurements  (sampling  time,  weighing  of  a  sample,  etc.)  required. 

5.  Compactness.  Can  be  used  in  laboratories  and  in  industry. 
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OPTICAL  DISTANCE  PROBING  OF  EXTRACTIVE  PULPS 

TERENTIEV  V.E. 

dU.  -  Russian  Scientific  Centre  ‘State  Ofitical  Jnstitute  name  after  S  J.  Vavilov ",  Russia,  199039,  St- 
Retersburg,  Birgeuaga  line,  12  Td:  (8 f 2)218-00-82.  fax:(812)218-37-20.  C-mail :  Reader® soisfib.su 
(First  received  30.10.1998;  accepted for  presentation  during  IAS-4) 

The  problem  determination  of  small  concentration  of  elements  and  combinations  in  the  form 
of  admixture  with  a  mass  portion  ~  0.1%  and  less  in  the  extractive  pulps  (the  dispersion  systems 
of  a  fine  -  fragments  solid  substance  with  water)  is  solving  at  present  by  means  of  a  laboratory 
method  titration  of  samples,  selected  from  the  extractor  with  periodicity  defined  of  the  duration 
of  analytic  measuring  (more  40  minutes).  It’s  suggested  the  new  probe  of  principle  -  optic- 
electronic  analyser  of  admixtures,  allowed  to  measure  a  concentrations  of  admixtures  in 
extractive  pulps  continuous  in  process  of  production  [1,2].  In  given  work  the  theoretical  and 
methodical  principles  of  optical  distance  probing  of  extractive  pulps  were  examined,  the  results  of 
the  industrial  probations  of  the  analyser  were  presented. 

It’s  supposed  in  theory,  that  pulps  is  describing  by  the  strong  stretched  forward  diagram  of 
the  light  scattering,  and  theory,  were  developed  in  work  [3],  is  spreading  on  pulps.  Side  by  side 
with  calculation  of  the  scattering,  determination  of  concentration  S03free,  P2O5  and  other 
admixtures  in  pulps  is  founding  on  differences  of  optical  spectrums  between  molecular  interaction 
for  different  admixtures  in  the  same  condensed  medium  [4j.  Influence  of  a  pulp  boundary  on 
optical  bunch  is  defining  by  refraction  of  radiation  in  the  perturbed  by  boundary  layer.  Liner 
depending  is  supposed  between  indices  absorption,  scattering  and  correspond  concentrations  of 
admixture  and  of  suspended  substance. 

With  calculation  the  named  assumption  the  formulae,  established  a  communication  of 
concentration  of  admixture  as  well  as  suspended  substance  in  pulp  with  reading  of  the  analyser, 
were  defined.  Methodic  principles  of  foundation,  colibration  of  analyser  of  admixtures  in  pulps 
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were  elaborated.  Some  results  of  measurements  were  presented. 

At  time  the  industrial  probations  of  analyser  the  effect  “Vanish  of  boundary  division  of 
pulp  -  air”,  consist  in  stabilization  of  the  analyser  reading  by  disturbance  of  stratification  of 
pulp  sample  account  for  intensive  mixing  by  the  rest  of  the  same  conditions,  were  discovered. 
It’s  possible  that  effect  is  conditioned  by  optical  pulp  characteristics,  namely,  by  great  value  of 
average  quadratic  scattering  angle  in  one  scattering  act  <$2>  in  comparison  with  diffraction 
angles  ©  of  radiation  bunch  in  result  refraction  in  perturbed  by  boundary  layer. 

In  regime  of  continuous  probing  of  extractive  pulps  the  mistake  of  measurements  of 
concentrations  S03free  isn’t  exceed  ±  0,1+0,15%  mass  for  concentrations  1 ,0+3,5%  by  a 
correlative  coefficient  no  less  0,9  with  data  of  control  analytic  measurements  [2]. . 

Author  thanks  to  Mrs.  M.N  .Batova  for  participation  in  industrial  probations  and  treatment 
of  results,  metrological  certificate  of  optic-electronic  analyser  of  admixture. 
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SOLID  PARTICLES  CONCENTRATION  OPTICAL  MEASURING  INSTRUMENTS 
ON  THE  BASIS  OF  INTEGRATED  LIGHT  SCATTERING  METHOD 
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PAVEL.  V.CHARTY,  VALERV  6.  SHEMANIN 


“Strofnecologif  Mxsomssisk,  Russia 
( First  received  15  February  1998;  accepted  for  presentation  during  IAS-4) 

Integrated  light  scattering  on  particles  method  is  one  of  optimum  methods  due  to  a 
number  of  the  characteristics  sold  in  solid  particles  concentration  in  technological  gases 
automatic  measuring  instruments.  IVA-3M  concentration  automatic  measuring  instrument 
realizing  this  method  [1]  was  developed  and  is  made  at  SPA  "Stromecology"  in  Novorossiysk. 
Actual  task  is  the  place,  for  control  choice  at  gaspipe  because  the  particles  concentration 
measurement  by  this  device  is  carried  out  practically  in  one  point  (measuring  volume  is  about 
30  cm3  ),  instead  of  the  whole  gaspipe  cross  section.  In  cases,  when  it  is  possible  to  suggest 
distribution  of  particles  concentration  is  more  or  lesser  constantly,  satisfactory  recalculation  of 
the  whole  section  concentration  have  to  make  by  results  of  one-point  measurement  [2]. Ideal  for 
the  particles  control  are  the  vertical  lines  gaspipe,  which  lengths  as  the  minimum  on  the  order 
exceed  their  cross  sizes  [2]. 

In  real  operation  conditions  it  frequently  fails  to  choose  close  to  an  ideal  condition  for  this 
instrument  installation.  Therefore  the  experimental  work  on  influences  of  the  various  factors 
on  IVA-3M  instrument  calibration  characteristics  is  necessary  for  adequate  results  of 
measurement  getting  with  this  automatic  device. 
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Comparative  measurements  results  of  concentration  of  solid  particles  in  technological  gases 
in  the  industrial  enterprise  conditions  in  a  wide  range  variation  of  the  basic  technological 
parameters  are  given  in  the  present  work.  IVA-3M  instrument  calibration  characteristics  have 
been  received  for  various  installation  sites  and  the  recommendations  for  concentration  of  firm 
particles  in  technological  gases  optical  measuring  instruments  constructed  on  the  basis  of 
integrated  light  scattering  method  practical  application  have  been  formulated. 
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USING  OF  POLYDISPERSE  AEROSOLS  AND  SPECIAL  AEROSOL  SOURCES 
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(First  received  20  January  1998;  accepted  29.04.98  for  presentation  during  IAS-4) 

The  national  radioactive  aerosols  standard  exists  in  Russia  since  1973  [1].  It  reproduces  and 
keeps  the  unit  volume  activity  of  the  most  toxic  Pu-239  and  Sr-90  radionuclides  model  aerosols 
and  transfers  its  value  with  best  accuracy  to  the  operating  measurement  means  (OMM)  with  the 
help  of  standardized  methods  and  reference  means.  Polydisperse  media  of  model  radioactive 
aerosols  in  standard  has  a  range  of  the  sizes  of  particles  of  an  inhaled  faction,  recommended 
ICRP  [2].  The  keeper  of  the  standard  is  National  scientific  metrological  centre  "VNIIFTRI"  of 
State  committee  on  standards  of  Russia. 

Direct  usage  of  national  standard  for  metrological  provision  of  measuring  operating  means  is 
too  expensive.  At  each  stage  of  developing  and  using  measuring  equipment  the  choosing  of 
technical  means  for  realizing  main  tasks  of  metrological  provision  shall  be  performed  with 
optimal  cost-effectiveness  ratio.  Such  offers  were  formulated  in  work  [3]. 

The  national  standard  design  was  practically  reproduced  at  participation  of  the  authors  as 
metrological  complex  in  aerosol  laboratory  of  metrological  centre  of  Ministry  of  Atomic  Energy 
in  SEC  "SNIIP".  It  is  used  for  the  calibration,  certification  and  verification  of  the  radiometers  and 
other  practical  metrological  provision.  Main  parameters  of  a  metrological  complex  are  resulted. 
In  addition  the  important  problems  arised  in  radio-active  aerosols  metrology  in  last  decades  were 
resolved: 

-  it  was  extended  radionuclide  structure  of  aerosols  -  was  added  generation  of  natural  uranium 
aerosols; 

-  questions  of  calibration  and  type  samples  of  radiometers  and  measuring  channels  of  the 
radiation  control  systems  directly  on  consumer’s  place  were  resolved  by  using  of  priority  designed 
model  aerosol  sources  (Special  Aerosol  Sources  -  SAS)  [3]. 

SAS  with  radionuclides  Pu-239  and  Sr-90  +  Y-90,  specially  made  for  reference  radiometer  and 
certificated  on  equipment  of  the  national  radioactive  aerosols  standard  with  accuracy  10  %,  have 
allowed  at  next  certification  of  radiometer  to  lower  meaning  of  its  main  error  to  20  %  (on 
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uranium  natural  up  to  30  %).  The  original  technology  of  manufacturing  of  a  source  permits  to 
take  into  account  peculiarities  of  the  sampling  communications  of  a  concrete  type  of 
radiometer,  but  also  geometry  and  conditions  of  registration  of  radiation  of  sample 
radionuclides. 

Structure  of  model  radioactive  aerosol  particle  sizes  was  estimated  by  six-cascade  impactor 
and  radiometer  MS-01  P. 

Radionuclides  and  characteristics  of  model  aerosols  are  close  to  similar  parameters  of  the 
national  radioactive  aerosols  standard.  It  is  a  necessary  condition  for  maintenance  of  unity  and 
correctness  of  measurements  when  the  calibration,  certification  and  verification  of  OMM  are 
made  by  reference  radiometer.  Such  procedure  corresponds  to  a  procedure  of  dynamic  tests  of 
aerosol  monitors  ,  accepted,  for  example,  in  standard  IEC  -  761-  6  and  other  similar  documents. 
The  meanings  of  sensitivity  of  several  types  OMM  were  defined  by  metrological  complex 
equipment.  Then  the  similar  procedure  with  the  purpose  of  specification  of  their  sensitivity  was 
lead  on  national  radioactive  aerosols  standard.  The  experiments  demonstrate  good  convergence 
of  comparative  measurements  results. 

Experience  of  long-term  operation  of  the  national  radioactive  aerosol  standard  in  Russia, 
and  efficiency  of  the  used  metrological  provision  have  appeared  are  rather  high,  that  on  this 
way  there  were  the  experts  of  other  countries.  The  French  experts  from  IPSN-CEA  have  the 
most  advanced  in  last  years  ,  having  created  aerosol  standard  ICARE  [4].  In  result  of 
cooperation  between  SEC  "SNIIP"  (Russia)  and  IPSN-CEA  (France)  [5]  was  made  a  number 
aerosol  samples  with  certain  radionuclide  ingredients.  Independent  mutual  measurements  of 
activity  of  these  samples  were  carried  out.  Received  data  have  allowed  to  increase  accuracy  of 
measurements  up  to  level  of  the  international  requirements  (error  of  measurements  does  not 
overtop  20  %) 

The  joint  work  of  the  experts  of  laboratories  from  Russia  and  France  is  step  to  creation  of 
international  system  of  the  radioactive  aerosols  standards.  This  system,  in  opinion  of  authors 
should  be  based  on  activity  of  nominated  autorized  national  laboratories,  make  speciality  of 
practical  radioactive  aerosols  metrology. 

The  authors  of  the  report  have  expressed  representation  about  level  and  functions  of  such 
national  laboratory  and  have  demonstrated  it  on  example  of  aerosol  laboratory  SEC  "SNIIP" 
of  Russian  Federation  Atomic  Energy  Ministry.  And  experience  of  cooperation  of  the  Russian 
and  French  experts  SEC  "SNIIP"  (Russia)  and  IPSN-CEA  (France)  has  planned  main  contours 
of  system  of  international  trust  in  this  area  and  possible  ways  of  achievement  of  such  trust. 
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NUMERICAL  MODELING  OF  GAS-AEROSOL  INTERACTION  IN  WET 

ATMOSPHERE 

A.E.ALOYAN,  V.O.  ARUTYUNYAN,  P.I.  LQUZAJN 

Institute  for  Numerical  dlatketnatics,  JLAS,  8.  Qubkin  str.,  777333,  <Mxiscour,  Russia  hohoo@ititHJxis su 
(First  received  20  April  1998;  accepted  for  presentation  during  IAS-4) 

KEYWORDS:  turbulence,  air  pollution,  photochemistry,  numerical  modeling 
MODEL  DESCRIPTION 

For  numerical  simulation  of  minor  gaseous  constituents  in  the  lower  troposphere  and  their 
interaction  with  aerosol,  a  complex  of  mathematical  models  is  necessary  to  be  developed  allowing 
one  to  consider  a  series  of  interconnected  physical,  chemical  and  dynamical  processes.  In 
particular,  gas-  and  aqueous-phase  photochemical  processes  are  closely  connected  and  have  to  be 
modeled  jointly.  This  stems  from  the  fact  that  the  increase  of  acidity  depends  (inversely) 
essentially  from  concentrations  of  active  radicals,  ions,  and  ozone  in  a  surrounding  space  of 
aerosol  particles.  From  the  other  hand,  the  increase  of  ambient  air  temperature  can  lead  to 
formation  of  new  particles  and  the  widening  of  drop  size  spectra  is  related  to  turbulent  pulsations. 
Evidently,  these  mechanisms  can  be  described  in  full  measure  using  hydrodynamical  models.  Our 
mesoscale  wet  convection  model  is  based  on  3-dim  non-hydrostatic  atmospheric  thermo- 
hydrodynamics  equations,  heat,  specific  humidity,  and  water  content  influx  equations,  as  well  as 
terms  accounting  on  phase-transitions  of  humidity  and  long-wave  radiation  heat  influx  (Aloyan 
et  al.,  1992,  1993,  1995,  Penenko  and  Aloyan,  1985). 

In  the  background  of  flow  formed,  the  transport  and  diffusion  of  multicomponent  gaseous 
pollutants  and  aerosols  is  considered  having  regard  to  gas-  and  aqueous-phase  photochemistry 
and  aerosol  formation  due  to  convection  and  coagulation  (Aloyan  et  al.,  1992,  Mattijsen  et  al., 
1995,  Seinfeld,  1986,  Schwartz,  1986).  Mathematically  this  can  be  written  down  as: 

““  +  VU(pi  =  VKcpi  +  Bij(x,<pi,cpj)  +  Cij(x,cpi,<pj)  +  Pij(cpi,(pj)  +  My(cpi,cpj)  +  I(q)i,t) 

where  tp{-  is  the  concentration  of  gaseous  pollutants  or  aerosol  particles  (I  =  1,  2,  •  •  ■  ,  n);  K  is  the 

turbulent  diffusion  coefficient;  X  is  the  radius-vector;  U  is  the  wind  velocity  vector;  B  is  a 
nonlinear  operator  describing  the  gas-phase  photochemical  processes;  M  describes  aqueous-phase 
chemical  processes;  P  describes  condensation  and  evaporation;  C  describes  coagulation. 

In  the  photochemical  block,  two  oxidation  mechanisms  of  S(IV)  to  S(VI)  were  considered:  (1) 

gas-phase  oxidation  of  SO2  and  dissolution  of  H2SO4  in  cloud  drops,  (2)  dissolution  of  SO2  in 
cloud  drops  and  oxidation  of  sulfat-ions  in  solution  under  interaction  with  O2,  O3,  H2O2,  and 
dissolved  metals.  Besides,  condensation  processes  for  the  gas-particle  system  was  studied  by  the 
example  of  H2SO4  vapors. 

NUMERICAL  EXPERIMENTS 

The  above  mentioned  complex  of  models  has  been  used  to  perform  numerical  experiments  for 
simulating  the  following  processes:  (1)  aerosol  formation  processes  and  atmospheric  circulation; 
(2)  new  particle  formation  and  further  growth  in  saturated  vapor  bringing  to  disperse  phase 
development  (here  a  coagulation-induced  formation  of  the  atmospheric  sulfuric  acid  aerosol 
particles  is  considered  both  for  polluted  and  non-polluted  atmospheric  conditions);  (3)  formation 
of  acid  drops  having  regard  to  the  dependence  of  dissolved  SO2  on  pH,  Fe  and  Mn,  pollution 
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level  of  the  atmosphere  as  well  as  to  fluxes  of  atmospheric  radicals  OH  and  HO2  into  drop  (in  so 
doing  the  influence  of  dissolved  Fe  and  Mn  on  drop  acidity  is  assessed);  (4)  interaction  of  ozone 
with  cloud  drops  depending  on  fluxes  of  radicals  OH  and  HO2,  and  dissolved  metals  Fe  and  Cu 
in  drop. 

This  work  was  supported  in  part  by  the  Russian  Foundation  for  Basic  Research  under 
Contract  96-05-64733  and  by  the  International  Science. 
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1,3-PROPANDIOL  -  SULFUR  HEXAFLUORIDE  VAPOR  NUCLEATION  IN  THE 
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(First  received  10  January  1998;  accepted  for  presentation  during  IAS-4) 

The  history  of  the  nucleation  theory  began  about  a  hundred  years  ago.  As  a  result  of  its  rapid 
development,  the  classical  theory  of  nucleation  was  created  [1,2]  in  1940's.  However,  it  may 
hardly  be  considered  as  universal  theory,  because  of  it’s  coincidence  with  experimental  results 
only  within  a  narrow  range  of  temperatures  and  supersaturations  for  definite  classes  of 
substances.  The  theory  of  phase  transitions  includes  a  number  of  unjustified  assumptions,  which 
do  not  make  allow  to  describe  of  such  small  clusters.  Although  researchers  tries  to  describe 
properties  of  embryos  by  using  the  microscopic  approach  the  development  of  the  new  phase 
formation  knowledge  necessitated  rejection  of  the  use  of  the  different  thermodynamic  corrections 
within  the  framework  of  the  classical  model.  When  the  size  dependencies  of  the  surface  tension 
and  density  of  nuclei  was  taken  into  account  [3,4]  and  the  inherent  degrees  of  freedom  were 
considered  in  the  statistical  sum  for  a  nascent  cluster  [5],  agreement  between  theoretical 
predictions  and  experimental  results  became  even  worse. 
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In  order  to  make  the  theory  consistent,  we  must  revise  all  its  foundations.  The  role  of  the  gas- 
carrier  during  nucleation  should  be  analyzed,  too.  From  the  standpoint  of  the  existing  theory,  this 
gas  does  not  participate  in  the  formation  of  critical  embryos  but  only  serves  as  a  medium  that 
maintains  isothermicity  of  the  nucleation  processes.  To  create  a  more  accurate  theory  and  gain  a 
better  understanding  of  the  processes  that  take  part  during  aerosol  formation,  qualitatively  new 
experimental  results  are  required. 

The  present  work  is  devoted  to  investigation  of  the  critical  temperature  influence  on 
nucleation  phenomena.  It  is  known,  a  chemical  potential  of  a  condensed  phase  has  some 
peculiarities  at  a  temperature  of  second-order  phase  transitions.  The  Gibbs's  free  energy  of  a 
critical  embryo  of  a  condensed  phase  and  therefore  vapor  nucleation  rate  must  feel  temperature 
behavior  of  the  chemical  potential  near  the  phase  transition. 

For  this  purpose,  we  selected  experimental  conditions  in  the  vicinity  of  critical  temperature, 
because  they  are  suitable  for  exerting  an  inactive  influence  on  the  nucleating  system  at  the  level  of 
intermolecular  interaction  and  for  studying  the  results  of  this  influence. 

As  the  object  of  our  study,  we  selected  1,3-propandiol  and  as  the  carrier  gas,  we  used  sulfur 

hexafluoride  (Ycr  =  318.7  K,  Pc/.=  3.76  MPa). 

The  particle  formation  by  homogeneous  nucleation  has  been  experimentally  studied  using  a 
laminar  flow  diffusion  chamber  technique  [6j. 

During  our  studies  the  following  results  were  received: 

1.  Experimental  dependencies  of  the  nucleation  rate  on  the  activity  of  the  investigated  substance 
vapors  under  different  pressures  of  the  gas-carrier  are  measured; 

2.  Influence  of  critical  parameters  on  the  nucleation  rate,  size  and  composition  of  critical  nucleus 
are  found; 

3.  Dependency  of  critical  system  temperature  and  nucleation  rate  on  the  pressure  of  gas-carrier 
are  detected. 

The  received  experimental  results  point  that  the  formation  of  new  phase  from  vapors  of  the 
substance  under  investigation  in  the  atmosphere  of  gas-carrier  should  be  interpreted  as  binary 
nucleation. 
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NUCLEATION  IN  THE  VICINITY  OF  CRITICAL  PARAMETERS  OF  THE 
1 ,3-PROPANDIOL  -  C02  BINARY  SYSTEM 

ANISIMOV  M.P.,  NASIBUL1N  A.6.,  TIMOSHINA  L.V. 

Kemerovo  State  University,  Qeneral  Physics  TDefiartment,  Krasnaya  Str.6,  6500*13  Kemerovo,  JIUSSJd . 
(First  received  25  February  1998;  accepted  for  presentation  during  IAS-4) 


Studies  of  a  vapor  nucleation  have  a  significant  interest.  The  reason  of  such  interest  is  a 
fundamentally  important  problem  of  the  kinetics  description  of  the  first-order  phase  formation. 
The  next  reason  is  the  necessity  to  create  the  engineering  computational  methods  for  processes 
during  homogeneous  formation  of  a  new  phase  takes  place.  The  current  level  of  research 
techniques  for  study  an  aerosol  formation  is  fairly  high,  but  there  is  no  theory  that  would  be 
suitable  for  the  quantitative  prediction  of  experimental  results. 

For  the  theory  development  it  is  necessary  to  have  additional  experimental  facts  which  could 
be  received  under  conditions  differ  from  traditional  nucleation  studies.  One  of  the  possible 
direction  of  kinetic  studies  of  new  phase  embryos  formation  is  an  experimental  determination  of 
isothermal  nucleation  rate  in  the  vicinity  of  critical  parameters  of  system  under  investigation. 

The  present  work  is  devoted  to  investigation  of  1 ,3-propandiol  vapor  nucleation  in  002 
atmosphere  in  a  vicinity  of  critical  temperature  of  the  system.  The  particle  formation  by 
homogeneous  nucleation  has  been  experimentally  studied  using  a  laminar  flow  diffusion  chamber 
technique  [1]. 

Nucleation  of  this  system  has  been  investigated  under  the  pressure  range  from  0.10  MPa  to 
0.30  MPa  and  in  the  broad  interval  of  temperatures.  The  nucleation  rate  was  measured  in  the 
range  of  6  orders. 

During  our  studies  it  was  established  the  influences  of  critical  temperature  of  gas-carrier 

(critical  parameters  of  C02:  7cr  =  304.2  K,  ?cr  =  7.39  MPa)  on  the  vapor  nucleation  rate.  The 
analysis  of  critical  activities,  a,  at  the  constant  vapor  nucleation  rate,  J,  on  nucleation 

temperatures  showed  that  the  C02  mole  fraction  increase  (C02  partial  pressure)  entails  the  drop 


of  the  critical  temperature.  The  mole  fraction  increase  of  C02  skews  of  the  critical  temperature  of 
the  system  to  the  critical  temperature  of  the  pure  carbon  dioxide.  These  experimental  results  do 
not  have  the  explanation  from  the  standpoint  nor  one  of  existing  nucleation  theories.  The  same 
behavior  in  the  vicinities  of  critical  point  of  nucleated  system  it  was  earlier  found  by  us  in  other 
systems  [2,3]. 

Using  experimental  nucleation  rates  versus  1,3-propandiol  vapor  activities,  the  number  of 
molecules  in  embryos  was  evaluated  [4].  It  was  established  the  influence  of  critical  parameters  on 
a  size  of  critical  embryos. 

The  influence  of  gas-carrier  pressure  on  the  nucleation  rate  was  detected. 

The  experimental  results  were  compared  with  the  classical  nucleation  theory  [5]  and  self- 
consistent  theory  [6].  It  was  found  essential  deflection  from  the  theoretical  models  of  description 
of  nucleation  process. 


Thus,  the  formation  of  a  new  phase  in  the  1,3-propanol  -  C02  system  under  investigation 
should  be  interpreted  as  binary  vapor  nucleation. 

Authors  would  like  to  acknowledge  the  Russian  Fundamental  Research  Foundation  for  the 
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SUSTAINED  GAS  DISCHARGE  DUSTY  PLASMA 
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* Moscow  State  University,  Nuclear  Physics  Institute,  /  J  9899  Moscow.  Russia. 

Troitsk  Jnstifute  for  innovation  and  Tusion  Research,  992092.  Troitsk,  Moscow  reg ..Russia. 

(First  received  28  April  1998;  accepted  for  presentation  during  IAS-4) 

The  thorough  monitoring  dusty  particle  concentration  is  required  when  the  investigations  of 

are  ^r°Partlcle^infIuence  on  the  rates  of  the  elementary  processes  in  low  temperature  plasma 

rnntrXHdh°UthThetreaS?nS  US6  the  non-self-sustained  gas  discharge  (it  means  the  discharge 

the  Hn,  V)e  eX5maI  10nt1Satl01n  S0urce)  f0r  examination  of  the  recombination  processes  on 
the  dusty  particle  surface  are  described  in  [1], 


Figurel. 


~50  2 


Figure2. 


inieSd  inXr^n‘ai  Se‘UP  is/h0™  schematically  in  Fig.l.  The  pulsed  electron  beam  was 
mjected  mto  the  discharge  gap  from  electron  accelerator  through  the  beryllium  foil.  The  electron 

energy  was  125  keV,  electron  beam  current  density  was  up  to  100  pA/cm2  and  duration  was  1  ms 
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The  discharge  gap  0.9  cm  long  was  limited  by  the  electrode  of  mesh  structure  for  electron 
beam  injection  and  the  solid  circle  electrode  of  1  cm2  square.  The  voltage  pulse  with  variable 
amplitude,  duration,  and  delay  was  applied  to  the  electrodes.  The  most  o,  tayenmeto ;  were 
carried  out  with  discharge  in  helium  at  the  atmospheric  pressure.  For  discharge  gap  dusting  the 

oowder  of  glassy  carbon  balls  of  20  -  30  pm  diameter  vas  used. 

The  powder  was  placed  into  the  container  1  (see  Fig.  1)  with  the  mesh  bottom  arranged  above 
the  discharge  gap.  It  was  possible  to  shake  the  container  with  the  powder  either  m  pulse  manner 
or  with  100  Hz  frequency.  The  container  2  was  arranged  under  the  discharge  gap  for  powder 

C°"m°se‘ containers  were  connected  by  the  vertical  tube  3.  The  discharge  electrodes  were 
arranged  in  the  middle  part  of  the  tube.  Two  opposite  holes  5  of  2  mm  diameter  are  in  the  walls  at 
the  perpendicular  direction  to  discharge  axis  for  probing  laser  radiation  input  and  output.  The 
discharge  chamber  external  shell  6  was  constructed  in  such  a  way  that  the  optic  windows  were 
placed  far  away  from  the  dusty  volume.  The  working  gas  inside  the  chamber  was  renewed 
permanently  between  the  discharge  pulses.  The  gas  flow  was  stopped  just  before  the  container 
with  powder  is  shaken.  The  dusty  particle  concentration  was  defined  by  measuring  the  laser 
radiation  absorption  in  the  dusty  cloud.  The  measuring  scheme  is  given  m  the  Fig.  1 .  The  He-Ne 
laser  10  radiation  {0.63  pm,  1  mW)  passed  through  the  discharge  chamber  3 -contaming  &e  dusty 
gas  The  passing  radiation  was  intercepted  by  the  detector  1 1  (photodiode  FD-24k)  through  the 
filter  11  and  registered  by  the  electronics  13  and  14.  The  filter  was  chosen  so  that  the  detector 
current  was  not  saturated.  The  passing  light  intensity  is  ruled  by  the  Lambert-Bouguer  -  Beer  law. 

I  =Ioexp{- oNl),(l)  .  , 

here  Io  is  the  initial  radiation  intensity.  I  is  the  intensity  of  the  radiation  passed  through  dusty 
plasma,  s  is  the  effective  cross-section  of  the  light  extinction  at  the  dusty  particle,  N  is  the  dusty 
particle  concentration,  1  is  radiation  path  length  in  the  dusty  cloud  The  effective  cross-section  of 
the  radiation  extinction  is  obtained  by  solving  the  radiation-  particle  interference  wave  task  <  Mie 
theory  121).  The  result  of  the  interference  depend  on  the  particle  structure  and  shape,  the 
refraction  index  of  the  particle  matter  and  on  the  diffraction  parameter  p=27ta/X,  here  a  is  the 
characteristic  particle  size  (radius  r  for  the  balls),  X  is  the  incident  radiation  wave  length.  Our 
experimental  conditions  correspond  to  the  "big  balls'  case  <p  »1).  The  light  extinction  by  big 
balls"  is  described  correctly  by  Mie  theory,  however  it  is  convenient  to  use ,  m  practice  the 
approximation  where  the  interference  between  light  radiation  and  particle  is  divided  into  two 

^  Mfte  diffraction  pattern  identical  to  one  by  disk  with  radius  equal  to  r  take  place  irrespective  on 
the  particle  optic  properties.  The  scattering  cross-section  is  crd— nr2  in  this  case,  and  scattering 
indicatrix  is:  1(3, r)  =  Ji2(p  sin3)/  sin23  .  here  3-  scattering  angle,  J,  -  Bessell  function  of  the  1  kmd 
1  order.  The  proposing  relation  sin3  =  3  is  just  under  our  conditions.  The  larger  part  of  light 
energy  scattered  by  diffraction,  is  limited  to  the  angle  defined  by  directions  to  the  first  diffraction 

Tthe^atSrhTg  and^bsorption  defined  by  the  particle  refraction  index  take  place  as  the  result 
of  light  reflection  on  and  penetration  through  the  particle  (irrespective  to  the  particle  size). 

The  absorption  prevail  under  our  conditions  (carbon  particles),  so  it  is  possible  to  consider  aa, 
=  nr2.  The  total  effective  cross-section  is  a=ad  +  aa  =  2nr2  .  Choosing  the  registration  angle  3  reg 
=  D/2L>  3m  where  D  is  the  detector  diameter,  L  is  the  distance  from  the  examined  region  to 
detector,  one ’intersepts  the  diffracted  radiation  by  detector  and  the  convement  for  calculation 
relation  obtained  from  (1)  is: 

N  =  0.75  lg(Io/I)  r2  1  (2) 
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The  visual  observing  (without  discharge)  show  that  the  dust  fill  the  discharge  chamber 
internal  volume  homogeneously  and  is  absent  practically  out  of  it.  So  the  distance  along  the  laser 
beam  between  the  discharge  chamber  walls  define  the  value  L  =  1  cm. 

The  photodiode  operating  check  has  been  executed  with  the  help  of  the  specimen  neutral 
absorbers  taking  into  account  the  Fresnel  losses. 

The  detector  signal  oscillogram  after  the  container  with  the  powder  has  been  shaken  is  shown 
in  Fig.  2.  The  falling  dust  cloud  filled  the  discharge  gap  during  some  seconds.  So  it  is  possible  to 
carry  out  the  experiments  with  wide  dust  density  range  varying  the  discharge  switching  on  time 
delay  (the  particle  concentration  during  the  discharge  pulse  (1ms)  did  not  change).  Considering 
the  oscillograph  error  in  indication  as  the  main  error  source,  one  obtains  the  measuring  range 
Nmin=  5  103  cm’3,  Nmax  =  106  cnr3  for  the  particles  of  25  pm  diameter.  In  reality  the  particle  size 
dispersion  exists  and  the  indefinite  particle  size  contribute  the  main  input  to  the  error  of  the  4 
measuring  which  equals  5%. 

This  work  was  supported  by  Russian  Fund  for  Fundemental  Research,  grant  N  96-02-18938 
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Concentration  gradients  of  the  chemical  species  in  a  gas  mixture  are  known  to  cause 
movement  of  aerosol  particles.  The  particle  motion  is  commonly  termed  "diffusiophoresis",  and 
the  force  producing  this  motion  is  known  as  "diffusion  force"  [1],  This  phenomenon,  which  cannot 
be  described  within  the  ordinary  continuum  theory,  may  find  various  technological  applications, 
one  of  which  will  be  the  separation  and  collection  of  small  particles  (micron-  and  submicron¬ 
sized). 

The  theory  of  diffusiophoresis  has  been  developed  previously  only  for  particles  whose  radius 
was  either  much  smaller  or  much  larger  than  the  mean-free  path  of  gas  molecules.  The  analysis 
covering  the  regime  of  an  intermediate  Knudsen  number,  i.e.  transition  regime,  is  an  important 
but  difficult  problem  in  aerosol  microphysics.  A  few  studies  have  been  made  in  the  transition 
regime  based  on  kinetic  theory  treatment  (one  of  these  theories  is  the  method  of  giant  molecules 

The  strict  and  consequent  approach  to  the  problem  should  be  based  on  the  decision  of  the 
Boltzmann  equation  (or  appropriate  model  kinetic  equation  of  rather  high  order)  with  adequate 
boundary  conditions  for  the  distribution  function  on  a  particle  surface.  The  first  stage  of  the 
problem  decision  at  such  level  is  presented  in  the  report  of  V.Chemyak,  S.Beresnev  and 
S.Starikov  "Kinetic  theory  of  diffusiophoresis  of  aerosol  particles  in  a  binary  gas  mixture"  (where 
the  results  for  the  small  concentration  of  one  species  are  obtained).  The  solution  of  the  problem 
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for  arbitrary  concentration  of  species  encounters  a  number  of  serious  difficulties  of  computing 
character  (one  of  them  necessity  for  accounts  every  time  to  set  parameters  of  a  specific  binary 
mixture). 

The  aim  of  this  report  is  the  attempt  of  reception  of  estimated  results  (with  an  error  no  more 
than  10  %)  for  the  friction  force,  diffusion  force  and  difFusiophoretic  velocity  for  the  arbitrary 
concentration  of  species  in  a  binary  gas  mixture  in  the  whole  range  of  Knudsen  numbers  on  the 
basis  of  a  so-called  Sherman's  method  [3]  (interpolation  method  allowing  on  the  known  decisions 
in  free-molecular  and  hydrodynamical  limits  to  receive  results  in  the  intermediate  regime). 

Note,  that  the  Sherman's  method  for  phoretic  problems  in  case  of  gas  mixtures  is  used, 
apparently,  for  the  first  time. 

The  received  results  are  compared  with  known  theoretical  and  experimental  data.  The  high 
efficiency  of  the  developed  technique  is  shown.  The  received  expressions  can  be  useful  for  the 
practical  estimations  of  difFusiophoretic  behaviour  of  aerosols  in  binary  gas  mixtures. 

This  work  was  supported  by  the  Grant  for  Scientific  Research  (No.  96-01-00756)  from  the 
Russian  Foundation  for  Basic  Research  (RFBR). 
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The  rapt  of  attention  is  now  given  to  questions  connected  with  dynamics  of  heating, 
evaporation,  destruction  and  movement  of  aerosol  particles  under  the  influence  of  directed 
electromagnetic  radiation,  both  solar  radiation  and  powerful  laser  radiation.  The  theory  of  the 
droplet  evaporation  in  the  field  of  directed  radiation  is  now  known  to  solve  three  interconnected 
essential  problems.  First,  it  is  necessary  to  determine  heat  sources  distribution  of  the 
electromagnetic  origin  within  a  particle.  Second,  the  solution  of  the  heat-conduction  equation 
(considering  conditions  of  heat  exchange  with  environmental  gas  of  course)  allows  finding  out 
temperature  distribution  within  the  drop  volume.  And  third,  it  is  necessary  to  analyze  processes  a 
heat-  and  mass-transfer  in  gas  environment  using  the  kinetic  theory.  The  problem  of  aerosol 
particle  movement  under  photophoretic  force  action  seems  to  partition  similarly.  Thus  complex 
character  of  aerosol  problems  does  not  allow  ignoring  either  electrodynamical  or  kinetic  part  of 
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the  solution. 

The  droplet  evaporation  time  in  a  radiation  field  is  well-known  to  depend  on  absorption 
factor  JO  which  can  be  obtained  as  a  function  of  the  particle  parameters,  such  as  complex 
refraction  index,  size  and  form. 

Following  two  approximations  restrict  most  of  all  recently  published  theoretical 
investigations  of  droplet  evaporation  (their  review  is  given  in  the  monograph  [1]).  According  to 
the  first  one  the  heat  sources  distribution  within  particle  is  considered  to  be  homogeneous.  One 
of  the  other  restrictions  is  the  usage  of  hydrodynamic  approximation  at  the  description  of 
process  heat-  and  mass-transfer  in  a  gaseous  phase.  Such  theories  are  applicable  only  for  small 
Knudsen  numbers,  where  it  is  enough  to  consider  the  steam  diffusion  and  thermal  conductivity 
of  gaseous  mixture  processes  only.  So  it  is  clear,  to  avoid  the  first  restriction  in  numerical 
solution  we  ought  to  give  a  main  attention  to  the  precision  of  the  electrodynamical  parameters. 
That  is  not  trivial  task,  due  the  complexities  of  theory  even  for  spherical  homogeneous 
particles.  Recently,  certain  progress  has  been  achieved  in  kinetic  part  of  evaporation  problem 
solution  [2,3]  also.  These  newly  appeared  theories  allow  to  use  them  to  analyze  kinetics  of 
evaporation  aerosol  particles  in  the  whole  range  of  Kn,  taking  into  account  optical,  heat  and 
kinetic  properties  of  a  particle  and  a  gaseous  phase. 

The  electrodynamical  part  of  problem  can  be  solved  on  the  basis  of  the  Lorenz-Mie  theory 
[4]  for  scattering  and  absorption  of  electromagnetic  radiation  by  a  spherical  or  elliptical  particle 
(one  or  some  layers).  Though  problem  of  scattering  and  absorption  is  known  to  be  solved  for  a 
long  ago,  numerical  results  and  therefore  possibilities  for  analyzing  have  been  received  recently 
because  of  development  of  computer  facilities  [5,6,7].  Calculation  complexities  make  it  difficult 
to  achieve  exact  numerical  results  thus  the  represented  results  are  the  most  often  incorrect  or 
reflect  qualitative  view  only.  The  main  results  of  an  electromagnetic  part  of  aerosol  problems 
are  following:  the  factor  of  absorption  Jo,  asymmetry  factor  of  the  temperature  distribution  on 
a  surface  of  a  particle  J1  (it  is  for  the  first  time  appeared  in  [8]),  in  general,  J.-L  factors,  and  a 
source  function  of  radiation  B.  So  the  precise  values  of  JO  are  very  important  in  problems  of 
droplet  evaporation  because  quantitatively  determine  evaporation  time  of  a  drop  as  shown 
above.  Value  J1  specifies  the  angular  non-uniformity  of  the  heat  sources  at  particle  surface  and 
appears  in  a  photophoretic  problem  [8]  and  determines  both  a  direction  and  magnitude  of 
photophoretic  force  and  the  particle  movement  velocity.  Thereby  it  is  necessary  to  calculate  J1 
as  exactly  as  possible,  but  its  precision  limits  with  evaluation  time.  Our  algorithm  allows  to  get 
18  decimal  signs  and  guaranteed  correct  values  for  the  whole  range  of  diffraction  parameter 
and  complex  refractive  index.  It  is  known,  the  main  difficulty  of  such  calculation  is  getting  so- 
called  Mie  coefficients  which  define  magnitudes  of  Jl.  Because  of  Mie  series  for  these 
electrodynamic  parameters  converge  too  slowly  so  the  maximal  precision  of  Mie  coefficients  is 
necessary.  Precision  of  our  method  is  approached  by  combination  of  the  best  sides  of  Lenz  and 
Bohren-Hufifman  algorithms  taking  ito  account  possibilities  to  evaluate  some  types  of  non- 
spherical  particles.  Logarithmic  derivation  and  basic  mathematical  functions  was  calculated 
with  continued  fractions  method,  besides  the  criterion  of  the  number  items  in  series  was 
modified  too.  In  detail  this  theory  of  photophoresis  for  the  whole  range  Kn  is  written  in  [9]  . 

The  analysis  of  mentioned  electrodynamic  parameters  have  been  already  carried  out  [7],  but 
the  most  of  the  investigations  concern  the  abstract  dependence  of  B  on  dimensionless  radius  R 
and  non-existing  refraction  index  n  and  the  absorption  index  k.  Probably  these  dependencies 
are  not  related  to  reality,  at  least  because  values  n  and  k  for  really  substances  are 
interconnected  with  Kramers-Kronig  equation.  We've  carried  out  the  systematic  analysis  of 
values  JO  for  aerosols  of  various  substances  types  [10]  taking  into  account  the  aerosol 
classification  given  at  [1 1].  Rather  simple  half-empirical  formula  describing  average  (the  factor 
of  absorption  for  small  particles  is  known  to  have  a  so-called  ripple  structure  at  its  dependence 
on  R)  behavior  of  values  JO  offered  for  various  types  of  substances.  For  the  first  time  the 
similar  formula  was  offered  by  Shifrin  [12].  r  t 
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But,  due  to  the  method  of  its  construction  it  is  suitable  only  for  water-containing  aerosols  and 
describes  only  bottom  bound  of  true  values  JO  [10].  The  Shifrin’s  formula  upgraded  by  us  is  now 
suitable  for  solid  aerosol  particles  also.  The  systematic  analysis  of  factors  of  next  orders  J2  ,  J3 
(which  apparently  make  more  exact  of  values  mentioned  above  JO  and  Jl)  is  now  being 
conducted. 

This  work  was  partially  supported  by  the  Grant  for  Scientific  Research  (No.  96-01-00756) 
from  the  Russian  Foundation  for  Basic  Investigation  (RFFI). 

References 

1.  Zuev  V. Ye.,  Yu.D.  Kopytin,  A.V.  Kuzikovski,  (1980).  Non-linear  optical  effects  in  aerosols. 

Nauka,  Novosibirsk  (in  Russian). 

2.  Chernyak  V.G.  (1995).  The  theory  of  spherical  droplet  evaporation  under  the  effect  of 
undirected  optic  radiation.  Izvestiya  Akademii  nauk,  seriya  fiziki  atmosfery  i  okeana,.  31, 
800-808  (in  Russian). 

3.  Beresnev  S.A.,  Chernyak,  V.G.  (1991).  Drop  evaporation  on  an  optical-radiation  field.  High 

Temperature  (Plenum  Press)  29,  463-468 

4.  Bohren  C.F.  and  Huffman,  D.R.  (1983).  Absorption  and  scattering  of  light  by  small 
particles.  Wiley,  New  York. 

5.  Mackowski  D.W.  (1989).  Photophoresis  of  aerosol  particles  in  the  free  molecular  and  slip- 
flow  regimes.  Int.  J.  Heat  Mass  Trans.  32,  843-854. 

6.  Greene  W.M.,  Spjut,  R.E.,  Bar-Ziv,  E.,  Sarofim,  A.F.,  and  Longwell,  J.P.  (1985). 
Photophoresis  of  irradiated  spheres:  absorption  centers.  J.Opt.Soc.Am.B.  6,  998-1004. 

7.  Prishivalko  A.P.  (1983).  Optical  and  thermal  fields  inside  light-scattering  particles.  Nauka  i 

Tecknika,  Minsk  (in  Russian). 

8.  Yalamov,  Yu,  I.,  V.B.  Kutukov  and  E.R.  Schukin  (1976).  Motion  of  a  small  aerosol  particle 

in  a  light  field.  J.  Eng.  Phys.  30,  648-652. 

9.  Chernyak,  V.G.  and  S.A.  Beresnev  (1993)  Photophoresis  of  aerosol  particles.  J.  Aerosol  Sci. 

24,  857-866. 

10.  Starinov  A.V.,  S.A.  Beresnev,  V.A.  Runkov,  F.D.  Kovalev  and  P.E.  Suetin.  (1997) 
Calculation  of  the  absorption  efficiency  factor  for  water  drops  and  water-containing 
aerosols.  Metastabilnye  sostojania  and  phasovye  perehody,  1,  219-233. 

11.  Aerosol  and  climate  (K.Ya.  Kondratjev  ed.)  (1991).  Gidrometeoizdat,  Leningrad  (in 
Russian). 

12.  Shifrin  K.S.  (1961).  Calculation  of  the  light  radiation  characteristics  of  clouds.  Trudi  GGO, 
109,  179-190  (in  Russian). 

:::*  ::::::  1420. 

yflK  541.18 

INFLUENCE  OF  DIFFUSIVE  LEAKAGE  IN  METHODS  OF 
PARTICLE  REJECTION  FROM  SURFACES 
CASTILLO  J.L*,  GARCIA-YBARRA  P.L.** 

3-isica,  llNF3),  dfido.  601*11,  22020  M.adrid,  Sftaut; 
**CJ£MJM,  Jvda.  Comfdutettse  22,  22010  Madrid,  Sfiam 
(First  received  26  March  1998;  accepted  for  presentation  during  IAS-4) 

#  Keywords:  Brownian  Diffusion,  Thermophoresis,  Blowing,  Aerosol  Deposition,  Aerosol  Physics 
In  some  industrial  applications  and  material  processing  techniques,  one  tries  to  avoid  the 
problems  associated  with  the  arrival  and  deposition  of  small  particles  on  specific  locations.  For 
instance,  in  coal  combustion  processes,  the  deposition  of  soot  particles  and  flying  ashes  on 
combustor  walls  and  heat  exchange  tubes  leads  to  slagging  and  fouling  and  provokes  a 
reduction  in  the  efficiency  of  the  process.  Also,  in  CVD  growth  techniques  care  should  be  taken 
to  reduce  the  deposition  of  particles  on  the  surface  of  the  growing  solid,  to  avoid  the  pollution 
of  the  resulting  materials. 
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particle  laden  gases:  such  as  thermophoresis,  blowing,  buoyancy  effects,  etc.  The  efficiency  of 
these  methods  lies  on  the  generation  of  a  particle  repulsion  field  near  the  wall.  However,  due  to 
the  unavoidable  presence  of  Brownian  diffusion  some  particles  will  diffuse  against  the  repulsive 
force  and  reach  the  solid  surface.  This  work  deals  with  the  analysis  of  the  deposition  flux  due  to 
Brownian  diffusion  under  these  constraints.  The  asymptotic  limit  of  very  large  Schmidt 
numbers  will  be  studied. 

Heating  the  surface  and  imposing  a  thermal  difference  between  the  wall  and  the  mainstream 
can  reduce  particle  deposition  rates.  Then,  thermophoresis  (drift  of.  particles  down  a 
temperature  gradient,  Rosner  et  al.  1992)  pushes  the  particles  away  from  the  heated  surface  and 
a  dust  free  region  generates  around  the  surface  due  to  this  thermally  induced  repulsion. 
Anyway,  there  exists  a  particle  leakage  towards  the  surface  due  to  Brownian  diffusion.  Previous 
theoretical  works,  Gokoglu  and  Rosner,  1986,  Friedlander  et  al.  (1988),  Garcia-Ybarra  and 
Castillo  (1996&1997),  as  well  as  recent  experimental  measurements,  Wirzberger,  et  al.  (1997), 
show  the  persistence  of  particle  deposition  rates  which  decrease  exponentially  with  increasing 
wall-to-gas  temperature  differences. 

Blowing  is  another  mechanism  commonly  used  to  keep  the  particles  away  from  walls.  Here, 
the  convective  flow  near  the  solid  body  opposes  the  transport  of  the  aerosol  particles  to  the 
wall.  Also,  buoyancy  effects  may  be  used  to  achieve  this  goal  by  locating  the  worthiest  walls  on 
the  top.  In  any  case,  due  to  Brownian  diffusion  some  particles  are  able  to  leakage  against  the 
flow  field  or  buoyancy  forces  and  deposit  on  the  surface.  The  deposition  rates  of  large  particles 
will  be  analyzed  in  the  limit  of  high  Schmidt  numbers. 

As  a  model  problem,  the  laminar  (and  self-similar)  boundary  layer  around  a  wedge  shaped 
solid  will  be  considered.  In  the  differential  equation  governing  the  particle  mass  fraction,  the 
highest  derivative  (of  the  mass  fraction  with  respect  to  the  spatial  similarity  variable)  is  the  term 
accounting  for  Brownian  diffusion  which  is  multiplied  by  the  inverse  of  the  particle  Schmidt 
number. 

In  the  limit  of  very  large  Schmidt  numbers,  the  solution  of  this  equation  becomes  singular. 
An  approach  in  the  same  way  as  the  analysis  presented  by  Garcia-Ybarra  and  Castillo  (1997)  is 
always  feasible. 

Numerical  evaluation  of  the  asymptotic  expression  for  the  deposition  rates  will  be  presented 
and  compared  with  the  complete  numerical  solution. 
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The  purpose  of  this  work  is  the  elaboration  of  a  kinetic  theory  for  the  evaporation  and 
condensational  growth  of  the  particle  under  the  effect  of  resonant  optical  radiation. 

Consider  a  spherical  nonabsorbing  and  non-heating  particle  suspended  in  a  mixture  of  its 
own  vapour  and  a  non-condensed  gas. 

Could  the  evaporation  or  especially  the  condensational  growth  of  the  nonabsorbing  particle 
be  possible?  The  microscopic  analysis  answers  in  the  affirmative  on  this  question. 

Let  the  frequency  of  the  travelling  light  wave  is  close  to  the  absorption  line  of  the  electronic 
or  vibrational-rotational  transition  of  vapour  molecules.  Due  to  the  Doppler  effect,  only  the 
vapour  molecules  whose  velocity  projection  on  the  radiation 

direction  lies  within  a  certain  velocity  range  can  be  excited.  The  excited  molecules  change  their 
transport  properties  -  in  particular,  the  collision  cross  section.  If  excited  and  nonexcited  vapour 
molecules  interact  with  molecules  of  the  buffer  gas 

differently,  the  distribution  function  for  the  vapour  molecules  becomes  nonequilibrium. 

As  a  result  the  temperatures  of  the  vapour  and  the  vapour-gas  mixture  are  different 
(resonant  heating  or  cooling  of  the  vapour).  When  the  vapour  temperature  is 
higher  than  the  equilibrium  temperature  of  the  system,  the  droplet  is  evaporated.  In  the 
opposite  case  the  condensational  growth  of  the  particle  takes  place. 

The  next  reason  for  a  perturbation  of  phase  equilibrium  is  a  dependence  of  the  collision 
frequency  of  vapour  molecules  on  quantum  state.  The  absorbing  molecules  change  their 
collision  frequency.  In  this  case  the  number  of  vapour  molecules  sticking 

the  surface  of  the  particle  per  time  unit  is  changed.  As  a  result  the  dynamic  equilibrium  between 
evaporation  and  condensation  is  upset.  The  difference  in  the  condensation  coefficients  for 
excited  and  nonexcited  vapour  molecules  is  the  reason  of  evaporation  or  growth  of  the  particle 
too.  If  the  condensation  coefficient  of  excited  molecules  increases  then  the  condensation 
process  is  predominant,  i.e.  the  growth  of  the  particle  takes  place. 

It  has  been  assumed: 

*  The  particle  is  exposed  to  the  monochromatic  optical  radiation.  A  travelling  light  wave  is 
absorbed  by  the  vapour  molecules  in  the  electronic  or  vibrational-rotational  transition  from  the 
ground  state  to  an  excited  state.  The  radiation  frequency  is  slightly  detained  from  the  centre  of 
absorption  line. 

*  The  distribution  functions  of  the  excited  and  nonexcited  vapour  molecules  and  the 
distribution  of  the  buffer  gas  molecules  satisfy  the  Boltzmann  kinetic  equations. 

*  The  evaporation  coefficients  for  excited  and  nonexcited  molecules  are  different  and  the 
effective  cross  sections  are  different  too. 

*  Let  the  particle  size  is  much  smaller  then  the  mean  free  path  of  molecules  in  a  gaseous  phase, 
i.e.  free-molecule  regime. 

*  The  particle  does  not  absorb  the  radiation;  it  does  not  change  its  temperature  during 
evaporation  or  condensational  growth. 

It  has  been  obtained: 

*  The  expressions  for  kinetic  coefficients,  which  characterise  the  surface  and  bulk  mechanisms 
of  evaporation  (condensation)  rate. 

*  The  dependence  of  kinetic  coefficients  on  the  detuning  between  the  radiation  frequency  and 
the 
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centre  of  the  absorbing  line  has  been  studied.  The  evaporation  (condensation)  rate  has  a 
maximum  at  exact  resonance. 

*  The  direction  of  the  process,  i.e.  evaporation  or  growth  of  the  aerosol  particle  takes  place,  is 
determined  by  the  differences  in  the  effective  diameters  of  the  excited  and  unexcited  vapour 
molecules,  in  the  evaporation  coefficients  of  the  excited 
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Concentration  gradients  of  the  chemical  species  in  a  gas  mixture  are  known  to  cause 
movement  of  aerosol  particles.  The  particle  motion  is  commonly  termed  "diffusiophoresis",  and 
the  force  producing  this  motion  is  known  as  "diffusion  force"  [1].  This  phenomenon,  which 
cannot  be  described  within  the  ordinary  continuum  theory,  may  find  various  technological 
applications,  one  of  which  will  be  the  separation  and  collection  of  small  particles  (micron-  and 
submicron-sized). 

The  theory  of  diffusiophoresis  has  been  developed  previously'  only  for  particles  whose 
radius  was  either  much  smaller  or  much  larger  than  the  mean-free  path  of  the  gas  molecules. 
The  analysis  covering  the  regime  of  an  intermediate  Knudsen  number,  i.e.  the  transition 
regime,  is  an  important  but  difficult  problem  in  aerosol  microphysics.  A  few  studies  have  been 
made  in  the  transition  regime  based  on  kinetic  theory  treatments  (one  of  these  theories  is  the 
method  of  giant  molecules  [2]).  The  aim  of  this  work  is  the  elaboration  of  a  consistent  gas- 
kinetic  theory  for  the  diffusion  force,  friction  force,  diffusiophoretic  velocity  and  the  study  of 
their  dependencies  on  the  properties  of  an  aerosol  particle  and  binary  gas  mixture.  Consider 
a  spherical  particle  placed  in  an  infinite  expanse  of  binary  gas  mixture  with  a  low  concentration 
gradients  along  OZ  axis.  As  the  concentration  gradients  are  very  low,  the  velocity  distribution 
functions  for  the  binary  gas  mixture  can  be  linearized.  This  allows  to  split  the  problem  (the 
diffusion  force  problem  and  the  friction  force  problem).  The  particle  surface  temperature  and 
the  temperature  of  a  gas  mixture  are  the  same  (and  constant).  Let  us  use  the  Lorentz's  and  the 
Rayleigh's  vapour-gas  mixture  approximations  when  the  vapour  concentration  is  small,  and  the 
molecular  mass  of  the  vapour  is  much  less  or  much  larger  than  the  molecular  mass  of 
background  gas. 

The  problem  is  solved  in  a  steady-state  formulation  on  the  basis  of  the  linearized 
McCormack  model  kinetic  equation  [3]  under  the  boundary  conditions  of  Maxwell's  type 
(diffuse  reflection  type).  The  integral-moment  method  of  solution  for  arbitrary  values  of 
Knudsen  number  is  employed.  The  set  of  integral  moment  equations  for  macroparameters  was 
solved  by  the  Bubnov-Galerkin  method.  Numerical  calculations  of  the  diffusion  force,  friction 
force  and  diffusiophoretic  velocity  for  the  extensive  range  of  Knudsen  numbers  are  carried  out. 
The  results  obtained  are  compared  to  the  known  theoretical  [2,3]  and  experimental  [4,5]  data. 

This  work  was  supported  by  the  Grant  for  Scientific  Research  (No.  96-01-00756)  from  the 
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The  simulations  of  heat  and  mass  transfer  processes  related  with  kinetics  of  the  phase 
transitions  received  new  impact  from  applied  research  related  with  novel  material  production 
based  on  a  nanoparticles  [1].  The  homogeneous  nucleation  is  the  first  stage  of  nanoparticles 
creation  at  vapors  mixture. 

High  rates  of  a  nucleation  and  nanoparticles  growth  lead  to  a  depletion  effect  of  vapor 
density  at  nucleation  zone.  In  some  cases  this  effect  brings  to  stop  of  the  nucleation  process 
which  is  extremely  sensitive  to  the  supersaturation  value.  The  diffusion  mechanism  restores  the 
vapor  density  at  nucleation  zone  in  some  time  if  new  phase  particles  have  been  removed  from 
nucleation  zone.  Finally,  nucleation  and  particles  growth  is  repeated.  Such  process  is  called 
oscillatory  nucleation.  It’s  clear  that  oscillatory  nucleation  impacts  greatly  on  the  productivity 
of  a  devices  for  nanoparticle  production. 

The  physical  and  mathematical  model  of  oscillatory  nucleation  is  developed  to  simulate 
some  parameters  of  an  this  process  .  The  mathematical  model  includes  integro-differential 
equation  of  the  mass  transfer  processes  with  source  related  with  growth  and  motion  of  a 
nanoparticles.  It  have  been  shown  that  heat  processes  have  small  influence  on  oscillatory 
nucleation  if  pressure  carrier  gas  is  much  larger  the  partial  vapor  pressure.  The  evolution  of 
the  moving  source  are  described  by  the  systems  of  ODE. 

dtn(x,f)  =  dx(D(x)dxn(x,t)  -  I(R(z(t)\<  n(z{t ))  >,t)  (0 

where  n(x,t)  is  the  vapor  density,  <n(x,t)>  is  the  average  vapor  density  in  a  spatial  domain 
occupied  by  nanoparticles,  D(x)  is  a  vapor  diffusion  coefficient,  I  is  general  form  of  moving 
source,  z  is  the  position  of  the  center  of  mass  of  a  nanoparticles  clouds,  R(z(t))  is  the  average 
radius  of  nanoparticles.  The  value  of  I  is  directly  proportional  the  number  density  of 
nanoparticles. 

~^  =  v(R,<n(z(t))>)  (2) 

where  v  is  the  velocity  of  nanoparticles.  The  drag  force,  gravitational  force  and  thermophoretic 
force  influent  on  the  velocity  value. 
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^2-  =  L(K)[<  «(/))>-»,  (2(0)  >]  (3) 

at 

where  ne(z(t)  is  the  saturated  vapor  density,  L  is  the  known  function  of  Knudsen  number. 

The  theory  is  illustrated  by  an  example  of  oscillatory  nucleation  in  diffusion  cloud  chamber. 
The  spectral  variant  of  Galerkin’s  method  is  used  for  investigation  this  mathematical  model. 
Results  of  numerical'  simulation  of  oscillatory  nucleation  are  presented.  The  mass  transfer 
processes  are  calculated  in  one-dimensional  approximation.  In  particularly,  for  oscillatory 
nucleation  at  microgravity  environment  are  considered.  The  comparison  of  experimental  results 
(Fourier  spectra  of  nanoparticles  production  rate)  and  theoretical  calculation  of  the  frequencies 
of  oscillatory  nucleation  are  discussed. 
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Smoke  aerosols  are  known  to  be  among  the  main  sources  of  heavy-element  soil 
pollution  in  urban  areas.  In  connection  with  scheduled  environmental  studies,  we 
measured  the  concentrations  of  various  chemical  elements  Pb,  Ni,  Cu,  Zn,  Ba,and  Co 
in  the  soil  around  a  petroleum  refinery.  It  is  apparent  that  the  positions  of  maximum 
concentration  of  different  elements  do  not  coincide.  This  result  is  in  general  quite 
unexpected,  since  indirectly  through  the  relation  describing  the  precipitation  of  smoke 
onto  the  soil  it  indicates  that  smoke  particles  of  the  same  origin  have  different 
physicochemical  properties. 

It  is  not  surprising  that  particles  with  different  physicochemical  properties  appear  in 
the  smoke  aerosol  formed  in  the  burning  of  combustible  substances  of  complex 
chemical  composition,  since  the  chemical  composition  of  a  certain  particle  is 
determined  by  its  entire  history:  the  place  at  which  it  is  nucleated  in  the  flame  and  the 
chemical  composition  and  temperature  of  the  surrounding  vapors  and  the  products  of 
combustion.  Let  us  assume  as  an  initial  idealization  that  a  smoke  particle  is  formed  as 
a  result  of  condensation  of  vapors  on  a  nucleus  in  accordance  with  the  Maxwell 
equation,  according  to  which  the  flux  of  condensing  vapor  of  a  substance  onto  a 
particle  is 
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proportional  to  the  difference  between  the  partial  vapor  pressure  of  this  substance  in 

the  surrounding  medium  and  that  at  the  surface  of  the  droplet,  where  the  vapors  can  be 

assumed  to  be  saturated.  Since  the  pressure  of  the  saturated  vapor  varies  exponentially 

with  temperature,  it  is  easy  to  see  that  the  temperature  of  the  gaseous  combustion 

products  surrounding  a  smoke  particle  at  the  center  of  the  flame  and  that  of  a  smoke 

particle  at  the  periphery  of  the  flame  will  differ  by  hundreds  of  degrees.  In  this  situation 

the  mass  fluxes  of  condensates  onto  the  particles  in  the  two  situations  will  differ  both  in 

intensity  and  in  chemical  composition.  As  a  result,  the  spread  in  the  physicochemical 

properties  of  the  material  of  different  smoke  particles  can  be  extremely  wide. 
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Theory  of  condensation  /l/  is  based  on  the  term  "liquid  nuclei".  The  arising  and  growing  of 
a  nuclei  is  described  by  the  mathematics  formulas  operated  with  the  surface  tension  of  a  liquid. 
A  lot  of  materials,  particular  at  reduced  pressures,  do  not  have  a  liquid  phase,  nevertheless, 
they  condense  and  form  the  complex  fractal  structures  or,  for  example,  fullerenes,  which  by  no 
means  consistent  with  the  nucleation  theory.  Very  small  condensed  particles  and  clusters 
formed  at  nonequilibrium,  fast  and  deep  supercooling  of  vapor  bypassing  the  liquid  state 
possess  a  new  important  properties,  determined  by  specific  internal  and  surface  structure.  The 
abilities  of  some  substances  to  change  the  physic-chemistry  characteristics  in  a  cluster  phase 
motivate  us  to  search  the  unity  way  of  such  transitions  description  to  bring  all  kinds  of 
condensation  according  to  the  properties  of  particles.  New  approach  is  the  base  of  analysis  and 
computation  of  condensation  kinetics  for  any  initial  and  final  state,  and  the  classic  nucleation 
theory  is  an  important  particular  case.  Method  of  description  is  borrowed  from  low 
temperature  plasma  kinetic  theory  111  and  based  on  a  deep  analogy  of  plasma  phase  transitions 
and  all  other  ones.  The  evaporation  process  can  be  reflected  in  the  same  terms  as  the  ionisation. 
The  recombination  is  full  analogue  of  the  condensation  and  interlevel  relaxation  of  exited 
electrons  in  plasma  is  close  to  the  structure  transformations  in  condensed  matter. 

Every  atom  in  a  crystal  grid  has  its  own  position  replied  to  discrete  energy  potential.  The 
sum  of  joined  potential  amount  to  the  full  bind  energy  of  cluster.  Every  level  can  be  filled  by 
some  ways  and  at  the  different  rate,  depending  on  an  external  parameters  and  the  prehistory  of 
the  process.  In  a  perfect  crystal  all  the  lowest  energy  levels  are  filled  and  upper  ones  are  empty. 
The  defects  of  a  crystal  grid  accord  to  the  partly  filling  of  any  upper  energy  levels.  The 
existence  of  some  crystal  modifications  means  the  different  schemes  of  population  permitted  for 
this  substance.  It  is  close  analogue  of  the  metastable  states  of  the  exited  atoms  and  molecules, 
known  from  the  spectroscopy  measurements. 

In  such  terms  we  got  a  convenient  system  of  the  description  of  the  crystal  grid  filling 
throughout  the  discrete  states  or  energy  levels  131  attached  to  the  well  developed  in  111 
mathematics  apparatus  of  interlevel  transitions.  Small  solid  particles  has  some  different 
discrete  places  to  join  other  molecules  and  clusters.  Depending  on  the  necessary  computation 
accuracy  and  on  a  kind  of  a  matter  been  studying  it's  possible  to  take  into  account  all  permitted 
positions  inside  a  grid,  or  any  of  them,  the  states  inside  a  volume,  on  the  surfaces  and  on  the 
summits  of  a  crystal.  The  growing  of  cluster  means  the  filling  of  corresponding  levels.  For  the 
two-levels 
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scheme  (surface  and  inside  a  volume  state  only)  we  have  the  classic  nucleation  model  which  is,  as 
early,  incorrect  for  any  size  solid  aerosols  and  for  all  liquid  particles  containing  no  more, 
approximately,  than  102  molecules.  The  further  growing  of  the  aerosols  is  differ  for  every  model. 
The  classic  case  of  liquid  drop  condensation  replies  to  the  immediately  relaxation  to  the  base,  the 
most  energy  profit  state.  All  the  rest  ways  allow  the  filling  and  freezing  of  other  permitted 
positions  related  to  higher  energy  levels.  At  a  deep  supercooling  the  filling  of  high  exited  levels  is 
preferable.  That's  why  the  process  of  vapor-crystal  condensation  in  a  fast  expanding  vapor  jet,  for 
example,  at  the  low  temperatures  and  pressures  can  not  lead  to  the  dense  perfect  crystal  grid 
formation. 

All  phase  transitions,  size  and  structural  changes  can  be  formalised  in  the  terms  of  the 
populations  of  corresponding  states  of  a  matter.  Porous,  fractal  and  thread-like  aerosol  particles 
reply  to  the  partly  filling  of  the  most  profitable  energy  levels.  Discovered  in  the  experimental 
investigations  of  condensation  specific  thin  and  long  metal  threads,  the  plate  nets  and  the  volume 
clouds  of  fractal-cluster  particles  reply  to  the  occasional  or  regular  filling  of  corresponding  states. 
In  a  case  of  fast  carbon  condensation  we  got  the  fulleren  balls.  Here  every  atom  joins  three  other 
ones  and,  hence,  fills  three  potential  holes  only. 

The  row  of  unusual  features  of  high  dispersed  matter  incline  us  to  speak  about  a  separate 
phase  of  a  substance.  The  most  important  among  it's  properties  are  the  significant  store  of 
internal  energy  of  new  crystal  structures  and  ability  to  release  it  in  a  relaxation  process.  Such 
phase  state  and  transitions,  for  example,  are  the  most  probably  reason  of  anomaly  optic 
phenomena  in  atmosphere.  The  majority  of  ones  are  connected  with  the  long  living  aerosol  cluster 
clouds.  This  conclusion  is  the  only  to  explain  the  high  energy,  low-rate  relaxation  and  self-heating 
of  the  fractal-cluster  aerosols.  The  shifts  of  the  melting  temperature  and  saturated  vapor  pressure 
under  the  external  forces  with  the  diminishing  of  particles  sizes  are  among  the  other  facts  hardly 
explained  in  the  common  terms.  All  of  them  are  proper  to  the  suggested  here  model  of  cluster 
phase. 

The  physics  constants  of  the  substances,  as  the  temperatures  and  enthalpies  of  the  phase 
transitions,  dissociation  energy  and  so  on,  contain  enough  information  to  build  the  approximate 
schemes  of  the  energy  levels  and  to  analyse  the  condensation  process  parameters.  The  exact 
computations  and  measurements  continue  to  be  the  subject  for  the  further  elaboration. 
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The  problem  of  dispersion  of  a  charged  drop  which  is  freely  falling  in  surrounding  media 
presents  significant  interest  in  connection  with  the  numerous  applications  in  various  sections  of 
physics  of  aerosol  systems.  The  instability  of  a  large  charged  drop  freely  falling  in  media  resulting 
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from  joint  action  of  a  sheer  flow  on  the  drop  -  media  interface  and  its  own  charge  results  in 
deformation  of  aerosols  distribution  function  of  the  sizes  and  charges  of  drops.  In  this  connection 
the  problem  of  finding  the  critical  conditions  of  instability  of  a  charged  liquid  drop,  moving  with 
constant  speed  in  a  dielectric  media  presents  interest. 

Solving  the  system  of  the  electrohydrodynamic  equations  we  received,  that  the  charged  drop 
is  capable  to  undergo  instability  in  a  flow  of  a  liquid  or  gas.  It  is  accompanied  by  emission  of 
heavily  charged  daughter  micro  droplets.  The  parents  drop  have  a  subcritical  charge  due  to 
instability  to  self  own  charge.  It  is  possible  due  to  a  superposition  of  two  above  listed 
instabilities.  The  drop  can  undergo  instabilities  of  two  types:  aperiodic  and  oscillatory,  depending 
on  the  relation  of  a  drop  and  media  density,  the  quantity  of  charge  and  velocity  of  a  media  flow. 
The  aperiodic  instability  can  be  realized  by  deformation  to  extended  spheroid,  then  a  drop  break 
up  on  two  parts  of  the  comparable  sizes  (at  small  velocity  of  a  flow)  or  deforms  to  the  parachute 
form  which  break  up  on  set  of  fine  and  a  several  large  drops  (at  high  velocity  of  a  flow). 
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Aerosols  fill  up  the  interstellar  space  (1)  and  Earth  atmosphere  (2).  Therefore  it's  important  to 
investigate  the  nature  of  the  motion  of  aerosol  particles  in  the  surrounding  gas.  For  aerosols  in 
which  particles  mass  and  gas  composition  don't  vary  the  motion  of  aerosol  particles  have  been 
studied  in  detail  [3].  However,  in  most  natural  and  technogenic  aerosols  particles  tend  to 
evaporate  or  coarsen, [absorb  or  give  off  gases  [4-6].  Thus  a  question  arises  of  how  the  velocity  of 
aerosol  particles  will  change  as  a  result  of  some  physicochemical  process  initiated  in  it. 

Experimental  data  we  have  obtained(7-9)  show  that  the  particle  motion  speeds  up  if  the 
particle  takes  part  in  a  physicochemical  process  (sorption,  oxidation,  catalysis)  causing  a  change 
of  its  mass  or  gas  composition.  This  phenomenon  which  we  called  chemojet  motion  is  due  to 
space-time  heterogeneity  of  the  interaction  between  the  particle  and  the  gas,  more  specifically  to 
the  differential  of  the  process  intensity  on  different  faces  of  the  particle  and  to  process  rate 
fluctuations  on  each  face. 

For  the  purpose  of  quantitative  description  of  the  motion  caused  by  a  physicochemical 
process  we  introduce  chemojet  intensity  of  gas  (vapour)  impact  on  the  particle  F R  and 

corresponding  velocity  of  its  motion  VR  : 

Fr  =  f(^  “A 

where  J  and  /0  are  impulse  flows  transferred  by  gas  molecules  through  the  particle  surface  S 
under  or  without  the  process,  respectively;  VRj  is  component  of  the  chemojet  motion  velocity;  y  }l 
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are  components  of  the  particle  mobility  tensor;  et  is  the  unit  vector  of  the  co-ordinate  system. 
Velocity  vR  was  defined  in  special  cylindrical  reactor  in  which  it  was  possibly  to  look  on 

trajectory  of  particles  falling  down  in  gas.  The  chemojet  motion  of  particles  in  the  size  range 
a=l-50  |xm  was  investigated.  The  particles  were  in  fact  the  agglomerates  of  smaller  particles  thus 
having  not  only  surface  but  also  volumetric  heterogeneity.  The  experiment  was  set  up  as  follows. 
Reactor  was  filled  up  by  gas-reagent  and  termostated.  Through  a  small  hole  in  the  reactor  lid  we 
injected  particles  which  were  then  falling  down  and  in  0,1-5  s  reaching  the  bottom  of  the  reactor, 
where  the  exact  point  of  landing  was  marked.  After  several  hundred  particles  had  been  injected 
we  determined  the  co-ordinates  and  size  of  each  particle  on  the  reactor's  bottom. 

The  distance  L  between  the  particle's  mass  center  and  the  injection  point  projection  of  the 

reactor's  bottom  was  considered  horizontal  shift  of  the  particle  in  time  tk,  hence  Vj=L/tk 
represented  the  radial  component  of  particle's  velocity.  The  time  tk  was  calculated  from  the 
equation  for  a  vertically  moving  particle  adjusted  for  the  vertical  chemojet  shift.  In  each 
experiment  the  gas  composition  and  its  temperature  were  approved  to  remain  constant  during  the 
trial. 

The  particles  were  first  injected  in  the  reactor  filled  by  non-reacting  (background)  gas  with 
density  and  viscosity  characteristics  close  to  those  of  the  gas-reagent..  Under  these  conditions  we 
determined  the  average  velocity  <VBy  >  of  particles  in  the  absence  of  any  interaction  with  the 

gas.  Then  we  estimated  the  average  rate  <Vj  >  in  the  gas-reagent  as  well  as  the  average  radial 
component  of  the  chemojet  motion  velocity  <VRj  >=<Vj  >-<VBj>.  The  values  <VBj  >were 
found  to  be  close  to  the  results  calculated  for  the  non-reacting  particles.  However,  <  VRj  >  values 

were  found  to  be  sufficiently  high  to  conclude  that  the  presence  of  the  chemojet  motion  of  solid 
particles  in  the  laboratory  reactor  was  fully  confirmed  by  the  experimental  data.  It  was  discovered 
that  trajectory  of  each  particle  twisted  at  large  tk  but  particles  group  motion  became  chaotic.  It 
allows  us  to  suggest  that  if  we  moved  from  the  laboratory  reactor  in  our  model  to  an  unrestricted 
aerosol  we  could  still  detect  a  chaotic  chemojet  motion  characterized  by  diffusion  coefficient 

D  =  \ 

3  Ml  o  J 

where  ^4y/  (x)  are  terms  of  the  fluctuations  correlation  matrix  Zk  for  time  shift  t.  D  calculation 

for  crystals  in  the  size  range  1-10  (am  which  are  growing  in  supersaturated  vapour  in  accordance 
with  most  widely  accepted  current  theory  of  growth  led  to  value  3-4  orders  higher  than  in  the  case 
of  the  Brownian  diffusion.  It  was  shown  that  observation  for  motion  opens  new  possibilities  in 
the  important  field  of  in  situ  process  studies  on  an  individual  solid  particle. 
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In  most  cases,  carbon  black  particles  resulting  from  burning  of  hydrocarbon  raw  materials  are 
structures  of  complex  organization  composed  of  a  large  number  of  primary  nuclei  (monomers)  of 
nanometer  size.  The  internal  structure  of  such  aggregates  complies  with  the  known  fractal  scaling 
relationship  between  the  number  of  monomers  and  aggregate  size,  that  is  why  such  particles  are 
often  referred  to  as  fractal  clusters.  The  main  distinction  of  these  aerosols  particles  is  their  physics 
properties  dependence  on  their  internal  geometric  structure. 

The  specifity  of  soot  particles  in  relation  to  other  similar  objects  is  determined  by  a  relatively 
low  bond  energy  of  the  interparticle  contacts  in  the  aggregates  that  account  for  the  strong 
structural  changeability  of  the  aggregates  under  the  effect  of  external  factors.  From  the  viewpoint 
of  the  applied  studies,  especially  those  concerning  the  effect  of  soot  aerosols  on  atmospheric 
processes,  investigation  of  the  restructuring  processes  of  carbon  black  aggregates  in  an 
environment  of  condensing  water  vapor  is  of  particular  importance.  Under  conditions  of  higher 
humidity,  carbon  black  particles  become  compact,  thus  increasing  their  fractal  dimension  and 
simultaneously  decreasing  their  sizes  [1].  Despite  the  importance  of  this  mechanism  of  aerosols 
transformation,  the  process  of  interaction  between  soot  particle  and  water  vapor  was  studied 
rather  unsufficiently.  The  study  is  complicated  by  the  fact  that  condensing  ability  of  soot 
agglomerates  varies  with  their  hygroscopicity  and  surface  structure  which  in  turn  strongly 
depends  upon  conditions  of  clusters  formation.  So  while  exploring  aggregates  restructuring  under 
the  effect  of  condensation  it  is  necessary  to  monitor  humidity  of  water  vapor  condensing  on  the 
soot  particles  surface.  That  is  why  we  applied  the  special  modification  of  flow  diffusion  nucleation 
chamber  [2]  designed  for  measuring  of  condensation  activity  of  large  aggregates. 

To  study  the  structural  changes  of  soot  aggregates  resulting  from  water  vapor  condensation 
the  soot  aerosol  mixed  with  water  vapor  in  certain  proportion  and  passed  first  through  the 
preheater  and  then  through  tube  cooler  where  condensation  took  place.  Water  vapor  was 
produced  by  clean  air  bubbling  through  water  maintained  at  certain  temperature.  Varying  the 
water  temperature  one  was  able  to  regulate  the  vapor  concentration.  On  entering  the 
condensation  chamber  after  preheater,  the  relatively  warm  vapor  diffused  to  the  cooler  walls  of 
chamber  where  it  condensed.  Energy  was  transported  to  the  walls  too  thus  cooling  the  flowing 
aerosol  stream  and  resulting  in  supersaturation  of  vapor  (up  to  200%)  in  a  region  downstream 
from  the  entrance  to  chamber.  When  passing  through  the  region  soot  particles  appeared  to  be 
centers  of  vapor  condensation  that  accompanied  by  restructuring  of  aggregates. 
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The  result  of  condensation  effect  was  estimated  by  means  of  electronmicroscopic  analysis  of 
the  particles  sampled  on  formvar  film  using  the  thermoprecipitator.  The  structural  and  disperse 
parameters  (cluster  size  distribution,  average  size  of  monomers,  fractal  dimension)  were 
determined  using  specific  image  processing  technique. 

The  soot  particles  size  distribution  was  found  to  change  significantly  upon  vapor 
condensation,  which  is  indicated  primarily  by  a  decrease  in  characteristic  size  of  clusters.  The 
changes  observed  in  particle  size  distribution  appeared  to  be  accounted  for  by  the  compaction 
of  large  aggregates.  Note  that  nearly  spherical  globules  of  closely  packed  primary  particles  were 
formed  on  the  clusters.  These  globules  can  cover  the  cluster  either  partially  or  completely  and 
form  compact  aggregates.  The  formation  of  these  structures  can  be  accounted  for  by  the  effect 
of  surface  tension  of  condensed  water  on  particles  in  aggregates. 

It  is  of  interest  to  note  that  the  structural  change  of  soot  aggregates  took  place  even  in 
slightly  undersaturated  vapor  (more  than  95%).  In  the  case  restructuring  increased  the  fractal 
dimension  of  aggregates  but  they  retained  Their  branched  character  (there  were  no  compact 
globules  on  aggregates).  This  effect  appeared  to  be  bound  up  with  capillary  condensation  on 
the  interparticle  contacts  in  aggregates.  This  process  gave  rise  to  association  of  adjacent 
branches  of  cluster  and  formation  of  multiply-connected  chains  of  primary  particles.  As  a 
result,  the  cluster  structure  retained  its  rarefied  character  only  at  large  scales  (comparable  with 
the  cluster  size),  while  the  branches  themselves  are  no  longer  the  chains  of  monomers,  but 
formations  of  closely  packed  particles.  When  the  partial  vapor  pressure  increased,  the 
deformation  involves  larger  and  larger  cluster  branches  that  yield  more  and  more  compact 
aggregates. 
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The  particles  of  soot  fraction  of  atmospheric  aerosol  effectively  interact  with  solar 
radiation,  while  absorbing  and  scattering  light  in  the  wide  range  of  spectrum  [1].  On  the  other 
hand,  soot  particles  interact  with  the  atmosphere  itself,  because  being  an  active  centers  of 
heterogeneous  nucleation  they  take  part  in  the  condensation  and  vaporization  processes  of  the 
water  vapour  [2].  The  cause  of  such  "eff$#$, 
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Specified  processes  of  soot  "ageing"  in  atmosphere  result  in  aggregates  structure  parameters 
altering  "restructuring",  that  in  its  turn  produces  the  alteration  of  optical  characteristics  of  soot 
aerosol.  In  this  sense  the  processes  of  soot  interaction  with  radiation  and  environment  become 
inseparable,  thus  constituting  how  much  important  is  to  establish  the  correlation  between  soot 
aggregates  morphology  and  its  optical  properties.  To  solve  the  task  we  undertook  the  set  of 
experiments  aimed  to  find  the  relation  between  the  extinction  of  visible  light  by  aerosol  soot 
particles  and  its  structural  parameters  -  mean  gyration  radius,  size  distribution,  anisotropy 
coefficient,  fractal  dimension  and  primary  particles  diameter.  Extinction  and  angular  scattering 
diagram  were  measured  in  the  polar  nefelometer  directly  in  the  aerosol  flow.  To  study  the 
structure  effect  while  keeping  chemical  composition  and  therefore  refractive  indexes 
unchanged,  the  soot  aerosol  flow  was  subjected  to  heating  up  to  1000  degrees  C  in  the  flow 
furnace,  thus  modifying  the  whole  set  of  controllable  structure  parameters.  Simultaneously  with 
optical  measurements  the  particles  were  sampled  for  transmission  electron  microscope  viewing 
with  the  consequent  digitized  image  processing,  providing  the  averaging  over  the  few  hundreds 
particles  in  each  temperature  case.  It  was  found  that  structural  parameters  practically  doesn't 
exhibit  alteration  if  heating  doesn't  exceed  600  degrees,  but  with  the  gaining  temperature  the 
mean  aggregates  size  gradually  reduces  from  0,6  mcm  to  0,3  mcm;  projection  fractal  dimension 
retrieved  from  the  well-known  statistical  relation  between  the  mean  size  of  fractal  aggregates 
and  the  mean  number  of  monomers  in  it  abruptly  falls  from  1,7  to  1,1.  Synchronous 
measurement  of  light  extinction  in  the  laminar  aerosol  flow  demonstrated  the  steep  rise  of 
reduced  extinction  from  7  sq.  meters  per  gram  up  to  15  sq.  meters  per  gram.  Such  structure 
characteristics  behaviour  witnesses  the  process  of  disintegration  of  clusters,  which  are  falling 
apart  into  smaller  ones,  probably  keeping  its  fractal  nature  up  to  some  temperature  limit,  when 
the  primary  particles  themselves  start  to  bum  out.  Apparently  soot  clusters  disintegration  clears 
the  way  for  incident  wave  to  irradiate  the  previously  inaccessible  internal  parts  of  the  cluster,  so 
that  more  of  primary  particles  become  involved  in  the  absorption  -  scattering  processes.  With 
the  further  heating  the  soot  aerosol  evolves  into  system  of  small  chain-like  aggregates  and  the 
scattering  diagram  approaches  the  form  of  Mie  scattering  diagram  for  the  composition  of  small 
(but  still  non-Raleigh)  polydisperse  spheres.  This  is  demonstrated  by  relative  increasing  of 
forward  scattered  light  for  the  clusters  subjected  to  the  strong  (T  >700  deg.)  heating. 

The  obvious  strong  correlation  between  measured  extinction  of  light  and  the  structure 
parameters  of  atmospheric  soot  aerosol  allows  a  new  point  of  view  on  the  known  in  literature 
variety  of  extinction  values  for  carbon  smokes:  probably  it  could  be  explained  by  variability  of 
optical  characteristics  due  to  environmental  conditions  and  the  different  ways  of  origination. 

This  work  was  supported  by  grant  RFBR  No.  97-05-65520. 
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Studies  on  heterogeneous  nucleation  are  of  crucial  importance  in  techniques  such  as  Atomic 
Spectrometry  since  samples  are  usually  introduced  as  liquid  aerosols.  In  these  techniques,  the 
aerosol  should  be  as  fine  and  monodisperse  as  possible.  Nucleation  processes  should  be  avoided 
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in  order  to  prevent  the  deterioration  of  the  analytical  results.  The  present  survey  deals  with  the 
nucleation  processes  taking  place  when  the  hot  aerosol  generated  by  a  thermospray 
nebulized, 2  passes  through  a  cold  environment.  To  this  end  the  effect  of  surrounding 
temperatures  and  liquid  nature  on  the  aerosol  characteristics  have  been  studied. 

Two  different  devices  coupled  to  a  thermospray  nebulizer  have  been  employed.  In  the  first 
system  (A),  the  hot  aerosol  was  directly  introduced  into  a  cooled  environment  (i.e.,  a  cooled 
Scott-type  spray  chamber3).  In  the  second  system  (B),  once  the  aerosol  was  generated,  it  was 
heated  and  further  cooled  (i.e.,  two  step  desolvation  system4).  Drop  size  distributions  were 
measured  by  means  of  a  model  2600c  laser  Fraunhofer  diffraction  system  (Malvern 
Instruments,  Worcestershire,  UK)  as  stated  elsewhere.4,5 
System  A 

Figure  1  shows  the  median  of  the  volume-based  drop  size  distribution  (D50)  and  the  volume 
concentration  (VC)  of  the  aerosol  as  a  function  of  the  temperature  of  the  spray  chamber  (Tsc) 
for  the  solvents  studied.  From  Figure  1  it  can  be  seen  that  Tsc  hardly  affects  D50  values. 
Nevertheless,  an  increase  in  Tsc  causes  the  VC  to  decrease.  These  behaviours  can  be  explained 
in  terms  of  droplets  growth  by  nucleation.6  In  a  simplistic  way,  nucleation  makes  the  total 
liquid  volume  of  the  aerosol  to  increase  and  the  drop  size  distribution  curves  to  shift  to  larger 
diameters.  Nevertheless,  nucleation  will  not  change  D50  values  since  the  largest  droplets  are 
always  removed.  This  is  the  behaviour  observed  in  Figure  1.  On  the  other  hand,  when  Tsc  is 
decreased  a  fraction  of  the  solvent  condensed  on  the  nuclei  (i.e.,  droplets  or  dry  particles)  could 
be  carried  by  the  gas  exiting  to  the  spray  chamber  and  giving  rise  to  VC  values  greater  than  the 
expected. 

As  regards  the  solvent  nature,  Figure  1  shows  that  water  gives  rise  to  the  finest  aerosols 
followed  by  ethanol  and  butan-l-ol.  On  the  other  hand,  butan-l-ol  is  the  solvent  with  the 
highest  VC  all  along  the  Tsc  range.  This  fact  can  be  accounted  for  by  its  higher  vapour  pressure 
(Pv)  that  causes  an  increase  in  saturation  ratio  (rs)  and,  hence,  in  the  intensity  of  the  nucleation 
process. 6 


System  B 
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Figure  2  shows  the  effect  of  the  heating  unit  temperature  (Th)  on  D50  and  VC  for  water 
at  several  temperatures  of  the  condensation  unit  (Tc).  For  a  given  Th  value,  D50  and  VC 
values  decrease  when  Tc  is  increased.  This  effect  is  more  important  as  higher  Th  is.  These 
results  can  be  explained  as  follows:  firstly,  increasing  Th  causes  the  evaporation  of  the 
solvent  and  the  amount  of  vapour  to  increase,  and  hence,  D50  to  decrease.  Therefore,  rs 
raises,  making  the  nucleation  processes  more  severe.  In  second  place,  the  lower  Tc  and  the 
higher  Th  (i.e.,  higher  the  solvent  vapour  amount),  the  higher  rs  is  and,  hence,  the  greater  the 
extent  of  the  nucleation  process.6  Thus,  for  instance,  at  Tc  <  0  eC,  increasing  Th  hardly 
modifies  D50  values,  since  the  increase  in  droplet  evaporation  is  counterbalanced  by  the 
concomitant  increase  in  the  nucleation  process.  At  Tc  >  0  eC  evaporation  is  more  intense 
than  nucleation,  with  the  result  of  a  reduction  in  D50  when  This  increased. 


t«,*c 

Figurel.  Effect  of  the  temperature  of  the  spray  chamber  on  D50  (solid  lines)  and  VC  (dotted 
lines),  for  all  the  solvents  studied:  (1)  water,  (2)  ethanol;  (3)  butan-l-ol. 

As  regards  the  solvent  nature,  Figure  3  shows  that  butan-l-ol  affords  the  highest  values  of 
D50  and  VC.  These  results  can  be  explained  by  considering  that  butan-l-ol  generates  the 
coarsest  aerosolsS  and  shows  the  lowest  Pv  values  (i.e.,  high  rs  values  and,  so,  strong  nucleation 
process).  Figure  3  also  reveals  that  aqueous  aerosol  are  coarser  than  those  obtained  with 
ethanol.  This  unexpected  behaviour  can  be  assigned  to  the  higher  volatility  of  the  latter. 


Th  ,*C  T  h  ,"C 

Figure  2.  Effect  of  Th  on  D50  (solid  line)  Figure  3.  Effect  of  Th  on  D50  (solid  line)  and  on 
and  VC  (dotted  line)  for  different  Tc:  (1)  -5  VC  (dotted  line)  for  the  different  solvents  tested: 
eC;  (2)  0  eC;  (3)  20  eC.  Solvent:  water.  (1)  water;  (2)  ethanol;  (3)  butan-l-ol.  Tc  =  10  eC. 
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New  experimental  results  on  the  vapor  nucleation  such  as  an  influence  of  total  pressure 
(background  gas)  on  the  nucleation  processes  [1-5],  oscillatory  nucleation  [6-7],  etc.  has  been, 
presented  recently.  These  results  need  to  revision  of  main  positions  of  the  nucleation  theory. 
One  of  the  theory  problem  is  a  surface  energy  estimation  uncertainty.  The  energy  of  new  phase 
formation  of  critical  embryo  in  the  classical  theory  is  a  third  part  of  the  total  surface  energy  of 
critical  embryos.  However,  application  of  microscopic  surface  tension  for  critical  embryo  is 
doubtful,  because  of  too  small  associates  which  have  significant  fluctuation  even  in 
thermodynamic  equilibrium.  Moreover,  the  sense  of  surface  energy  is  impossible  to  understand. 
We  can  say  only  about  excess  of  embryo's  energy  in  comparison  with  the  same  number  of 
molecules  of  a  bulk  condensed  phase. 


The  present  work  shows  that  excess  of  embryo’s  energy  0  (or  surface  energy)  may  be 
received  from  experimental  dependencies  of  critical  vapor  activity  a  (or  supersaturation)  on 
temperature  T,  when  nucleation  rate  J.  It  could  be  shown  that 

"  dlna' 


e  =  -n  kTL 


dT 


0) 


where  n  is  the  number  of  molecules  in  critical  embryo,  k  is  Boltzmann  constant. 

This  result  may  be  obtained  using  first  and  second  nucleation  theorems  [8]  and  the  criterion 
of  the  right  description  of  nucleation  rate  experiments,  following  from  the  partial  derivative 
theory  for  function  of  two  variables  such  as: 


dlna 


dlnJJ 


dlnJ 

dT 


dT 

dlna. 


=  1 


(2) 


T  "  "  *  '  a  "  ”  J 
On  base  of  Eqs.(l-2)  the  values  of  surface  energy  of  critical  embryos  was  experimentally 
determined.  We  used  experimental  results  of  glycerin  vapor  nucleation  rates  in  atmosphere  of 
helium  and  argon  in  the  vicinity  of  glycerin  melting  temperature  and  experimental  results  for 


binary  system  of  glicerin-SF6  nucleation  near  the  critical  temperature  of  this  system.  Obtained 
experimental  results  were  compared  with  Fisher's  drop  model,  where  surface  energy  is 

®d,op  =4aor2.. 

The  influence  of  gas-carrier  pressure,  melting  point  of  condensate  and  critical  temperature 
of  binary  system  on  the  values  of  surface  energy  was  established. 
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The  reasons  of  the  droplet  model  and  the  experimental  surface  energy  deflection  are 
discussed. 
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1.  Flows  of  polydisperse  multiphase  media  consisting  of  drops  and/or  solid  particles 
suspended  in  a  gas  are  widely  spread  in  nature  and  modem  engineering.  Multiphase 
polydisperse  flows  represent  a  sufficiently  complicated  hydrodynamic  system  and  are 
characterized  by  variety  of  physical  phenomena  accompanying  them.  The  most  important  of 
them  are  the  following: 

a)  particle  of  the  disperse  phase  interactions  with  the  carrying  gas  flow,  and,  as  the  result, 
deformation  and  destruction  of  drops  by  aerodynamic  forces; 

b)  interfractional  collisions  of  particles  in  the  stream  which  lead  to  coalescence  and  breakup, 
exchange  both  of  momentum  and  energy  between  the  fractions; 

c)  interactions  of  the  multiphase  flow  with  the  wall  of  apparatus,  coagulation  of  particles  on 
its  surfaces,  liquid  film  flow  along  the  surfaces,  etc. 

The  regularities  of  proceeding  of  each  phenomena  mentioned  above  can  have  essential 
influence  on  local  and  integral  characteristics  of  the  multiphase  flow.  That  is  why  for 
description  of  the  regularities  of  transfer  processes  in  polydisperse  multiphase  flows,  the 
information  about  proceeding  of  these  phenomena  is  necessary.  Nowadays,  at  development  of 
mathematical  models  of  multiphase  flows,  a  semi-empirical  approach  is  sufficiently  effective  - 
here,  in  addition  to  analytical  description  of  the  flow,  empirical  information  about  the 

phenomena  is  used. 
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This  paper  is  devoted  to  experimental  study  of  drop  interactions  with  solid  particles  and 
between  themselves  in  a  gas  suspension  flow,  and  also  to  investigations  of  mass  transfer  at  drop 
interactions  with  a  solid  surface. 

2.  mass  transfer  at  drop  collisions  is  one  of  classic  problems  of  physical  hydrodynamics. 
Depending  on  the  kinetic  energy  of  the  interaction  and  its  geometry,  collision  of  two  drops  can 
result  in:  mutual  bouncing,  full  coagulation,  coalescence  with  formation  of  some  fragments, 
breakup,  etc.  Substantial  part  of  known  works  is  devoted  to  determination  of  the  boundary 
between  the  regions  of  hydrodynamic  conditions  under  which  various  types  of  interaction  take 
place.  However  such  an  approach  does  not  give  any  information  on  the  intensity  of  the  drop 
breakup  and  on  initial  parameters  of  the  fragments,  but  just  these  data  are  necessary  for 
practical  calculations  of  multiphase  flows.  This  demerit  can  be  removed  if,  instead  of 
establishing  the  boundaries  between  the  regions  above  mentioned,  the  efforts  will  be  directed  to 
investigation  of  the  interaction  material  balance.  For  quantitative  estimation  of  the  mass 
transfer  at  drop  collisions,  dimensionless  parameter  Oji  has  been  used,  which  is  the  ratio 
between  the  target  (large  drop)  mass  change  caused  by  j  -  i  (8i>5j)  interactions  and  the  total 
mass  of  small  drops  (projectiles)  colliding  with  the  targets. 

The  experimental  apparatus  allowed  to  arrange  interaction  between  two 
monodisperse  streams  of  projectiles,  moving  with  high  velocities,  and  freely  falling 
targets  under  strictly  controlled  conditions.  For  drop  interactions  in  quiescent  gaseous 
medium,  the  following  empirical  formula  for  the  parameter  Oji  value  averaged  by  the 
midship  section  of  the  target  was  obtained 

<Dji  =  l-0,246Re^407LPr0'096(5i/8j)'0-278,  (1) 


valid  in  the  range  30<Reji<6000;  5<Lpi<3- 1 05;  1.9<8i/5j<12  (Reji  =  |Yj  -  Vi|8jp/rj;  Lpi  = 
§jpo/T|2;  V  is  the  velocity;  p,  r\,  g  are  the  density,  viscosity  and  surface  tension  of  the  liquid, 
respectively). 

Under  the  action  of  the  gas  flow,  the  value  of  coalescence  and  breakup  parameter  decreases: 


„  f0.00446Aji,  A.  <40.6 

0?j  =  O  ii  -  <p  ji ;  <p ..  J 

J  J  J  [1- 1.85(0.0 lAjj),  40.6  <Aji<  120, 


(2) 


where  Aj;  =  ReJ-285  Lp^We?442  (8j  /8 j)0'4  and  Wei  =  (Vg  -  Vi)2ps8i/®  (subscript  g  pertains 
to  gas). 

3.  Interaction  of  small  solid  particles  with  large  drops.  To  study  this  interaction,  small 
spherical  particles  were  “fired”  with  high  velocities  by  a  rotor-type  thrower  under  the  action  of 
centrifugal  forces  and  bombarded  large  freely  falling  drops.  As  a  result  of  observations,  it  was 
stated  that  four  characteristic  collision  modes  existed: 

a)  solid  particles  capture  by  drops  without  fragments  formations(complete  coagulation); 

b)  drops  “shooting  through”  by  projectiles;  some  fragments  are  formed; 

c)  formation  of  an  air  bubble  inside  the  target; 

d)  target  destruction  into  several  large  fragments  with  loosing  its  individuality. 

Capture  was  observed  mainly  at  central  impacts  and  small  relative  velocities,  when 
projectiles  with  small  or  mean  density  collided  with  viscous  drops.  Destruction  took  place 
within  a  sufficiently  narrow  range  of  interaction  conditions  (dense  projectiles  and  drops  of 
mean  viscosities).  Hydrodynamic  boundaries  between  four  modes,  mentioned  above  were  found 
in  dimensionless  coordinates.  For  cases  (a  -  c),  the  coalescence  and  breakup  parameter  can  be 

,  ft  . 

represented  as  T'jj  =  T'jj  p/pp  +^j[ ,  where  the  first  term  allows  for  the  liquid  mass  variation 


in 
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the  target,  and  the  second  one  -  for  the  solid  particles  capture  by  it  (¥^<0,  'Ej^O).  The 

following  empirical  dependence  was  obtained: 

'Fji  =l-0.23(Reji)0'04(WeJi)02S(Pp/p)-°l(8i/Aj)031  (J) 

l-0.191Sjj,  Sjf  <5.24; 

0,  s,  2  5.24 

Sji  =  (Reji)0-19(We?i)0J7(pp/p)-°-,2(8i/Aj)-0-25  (4) 

at  6<Reji<  1.4-1 04;  240<We°ji<13.3-103;  2.1<pp/p<15.2;  3<5i/Aj<5.6  (We°ji  =  (Re2ji/Lpi)pp/p; 
pp,  A  are  the  density  and  diameter  of  solid  particles).  In  the  case  (d),  fragmentation  of  the 
target  into  several  (from  2  to  6)  fragments,  approximately  of  equal  sizes,  was  observed. 

Measurements  of  the  coalescence  and  breakup  parameter  at  collisions  of  solid  particles  with 
large  drops  containing  solid  inclusions  were  carried  out  as  well.  The  effect  of  solid  inclusions  on 

the  parameter  ¥  was  evaluated  by  the  difference  ATjj  =  'Rjj  -  'Fji .  In  this  case,  the  total 

volume  of  fragments  was  greater  than  that  during  collisions  with  pure  drops,  all  other  condition 
being  equal.  The  experimental  data  are  described  by  the  formula 

A'Fji  =  -6V  (5) 

at  26<Reji<2000;  1900<We°ji<2600;  6<pp/p<14;  3.7<6i/Aj<5;  0<V<0.22.  Here  V  is  the  volume 
concentration  of  solid  inclusions  in  the  drops. 

4.  Collisions  of  drops  with  a  wall.  These  investigations  can  be  divided  into  two  different 
problems:  study  of  drop  collisions  with  a  dry  solid  surface,  and  with  a  liquid  film  on  it. 

4.1  At  investigations  of  the  mass  transfer  regularities  at  drop  collisions  with  dry  surfaces, 
the  drops-projectiles  moving  with  high  velocities  bombarded  disks  (the  model  walls),  rotating 
slowly  in  horizontal  plane.  Due  to  disk  revolution,  every  successive  drop  collided  with  dry, 
unwetted  part  of  its  surface.  Smooth  and  rough  plates  made  of  different  materials  were  used, 
and  this  made  it  possible  to  carry  out  investigations  in  a  wide  range  of  contact  angles.  To 
determine  the  coalescence  parameter  Ow  (it  is  similar  by  sense  to  the  parameters  Oji  H  Yji 
described  above),  a  weight  methods  was  used:  the  model  wall  was  weighed  on  an  analytic 
balance  before  and  after  the  experiment.  Essentially  nonmonotonous  character  of  the 
dependence  of  the  Ow  parameter  against  drops  viscosity  was  discovered.  The  influence  of  the 
drops  velocity,  physical  properties  of  the  liquid,  collision  angle,  wetting  conditions  of  the 
surface,  and  its  roughness  on  the  value  of  the  <t>w  parameter  was  studied.  The  wetting 
conditions  of  the  surface  have  small  influence  on  the  value  of  the  parameter  Ow.  A 
dimensionless  relationship  allowing  to  calculate  the  value  of  the  parameter  <DW  in  a  wide  range 
of  determining  parameters  change  was  obtained. 

4.2.  At  study  of  drop  collisions  with  a  wetted  surfaces  a  flat  tray  which  was  filled  by  a  thin 
layer  of  the  liquid  was  used  as  a  model  wall.  The  thickness  of  the  liquid  film  varied.  The  wetted 
surface  was  bombarded,  like  previous  experiments,  by  monodisperse  fast  moving  drops  at 
various  angles.  The  range  of  coalescence  angles  (p  in  these  experiments  was  essentially  expanded 
practically  up  to  normal  impacts.  The  experiments  have  shown,  that  at  first,  with  grow  of  the 
interaction  angle  cp,  the  coalescence  parameter  increases  up  to  values  which  are  typical  for 
intensive  coagulation;  then  it  decreases  and  passes  through  a  minimum  at  <p~20- 
30deg. (depending  on  other  conditions  of  the  interaction),  and  further  it  increases  again  up  to 
values  corresponding  to  practically  complete  coagulation.  An  empirical  formula  for  the 
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EXPERIMENTAL  INVESTIGATION  OF  DRIFT  MOTION  IN  AEROSOLS  AND 
HYDROSOLS  UNDER  PROPAGATING  ACOUSTIC  WAVE 

YILREDCOBGRODY,  S.GRINSHPUN,  V.ZADOROZHNII 

(First  received  04  April  1998;  accepted  for  presentation  during  IAS-4) 

Experimental  setup  has  been  developed  and  mounted  for  obtaining  of  one¬ 
dimensional  propagating  acoustic  wave  in  a  glass  waveguides  filled  with  highdispersed 
water  suspension  (polystyrene  latex  (  PSL)  particles)  or  with  aerosol  (  cigarette  smoke ) 
.  It  has  been  shown  that  small  foreign  particles  (  PSL  particles  0.17  mcm  in  size),  which 
are  suspended  in  water,  because  of  unidirectional  drift  phenomenon  move  at  a  constant 
rate  in  the  wake  of  the  acoustic  wave.  Laboratory  experiments  with  water  suspensions 
under  propagating  acoustic  wave  were  executed  which  made  it  possible  to  calculate  the 
foreign  particles  drift  rate  in  relation  to  wave  intensity.  The  experimental  results  are  in 
good  agreement  with  analytical  relations  for  small  particles  entraintment  effect  under 
propagating  acoustic  wave  at  the  expense  of  viscous  forces  that  has  been  predicted  and 
calculated  by  one  of  the  authors  in  1995. 

It  has  been  shown  that,  if  wave  intensity  in  aerosol  is  the  same  as  one  in  the  case  of 
water  hydrosol ,  the  drift  rate  in  aerosol  is  several  orders  greater  than  in  hydrosol.  Drift 
effect  investigated  provides  the  basis  of  vibrational  method  for  purification  of  any 
liquids  and  gases  from  foreign  inclusions  of  any  nature  with  size  more  than  0.01  mcm 
(including  viruses,  bacteria  etc.).  For  wave  intensity  of  20  W/cm2  the  drift  rate  in  water 
suspension  is  of  the  order  of  0.01  cm/s  (it  is  far  beyond  that  the  gravity  precipitation 
rate,  which  is  markedly  less  than  10-4  cm/s  for  such  particles). 

Since  any  individual  microparticle  follows  the  unidirectional  drift  laws,  such  a 
method  is  applicable  for  initial  impurity  concentrations  that  can  be  made  as  small  as 
one  likes.  Besides,  this  method  is  comparatively  energysaved  (energy  consumption  does 
not  exceed  (0.01-0.1)  kWh  per  litre  of  purificated  liquid  and  1  kWh  per  cub.  m  of 
purificated  gas)  and  allows,  conceptually,  to  achieve  absolute  purification  of  medium. 
Results  obtained  may  be  of  interest  for  purification  of  air  and  other  gases  ,  for  motor 
car  industry  (  petroleum  and  diesel  fuel  purification,  refining  of  oil  in  engines,  etc.),  and 
for  medical  and  pharmaceutical  industry  (settling  of  blood  red  cells,  purification  of 
water  etc.).  The  drift  method  may  be  used  in  order  to  design  acoustic  levitators  (  devices 
for  prevention  of  particle  sedimentation),  and  acoustic  separators  (by  size),  and  acoustic 
concentrators  for  very  small  particles.  It  should  be  noted  that  these  devices  will  be  able 
to  operate  at  high  temperatures,  under  hostile  conditions  as  well. 
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ON  A  STABILITY  OF  CAPILLARY  OSCILATIONS  OF  HEAVILY  CHARGED 

ELLIPSOIDAL  DROP 

SCHUKIN  S.I.,  GRIGOR’EV  ax,  belonojko  d.f. 

Uaroslavt  State  University,  150070,  !Jaroslavi,  cur.  October,  house  17  "3)" ,  sq .  28,  Ph.  (0852)  222325 
(First  received  21  October  1997;  accepted  for  presentation  during  IAS-4) 

The  study  of  the  equilibrium  forms  and  stability  of  charged  drops  presents  significant 
interest  for  physics  of  a  liquid-droplets  aerodispersion  systems.  The  research  of  charged  drop 
stability  at  a  big  deformations  to  oblate  and  prolate  spheroids  is  one  of  scantily  explored 
of  questions.  In  this  research  both  these  questions  are  incorporated  at  study  of  stability  of 
triaxial  heavily  charged  ellipsoidal  drop,  which  is  carried  out  on  the  basis  of  a  principle  of  the 
minimum  potential  energy  of  closed  system.  The  purpose  of  the  given  work  is  research  of 
charged  ellipsoidal  drop  stability  and  laws  of  realization  their  instability  to  there  own 
charge.  The  numerical  analysis  of  expression  for  potential  energy  of  a  heavily  charged  drop, 
which  has  the  form  of  triaxial  ellipsoid,  shown,  that  the  charged  spherical  drop  is  stable 
in  relation  to  indefinitely  small  distortion  of  the  form  at  W  <  4.  A  Rayleigh  parameter  is 
determined  by  the  relation  of  a  square  of  the  drop  charge  to  the  volume  of  the  drop  and  the 
interface  tension  coefficient.  The  dependence  U  =  U(x)  in  a  range  of  meanings  of  the 
Rayleigh  parameter  3.546  <  W  <  4  has  two  minimum:  at  x  =  1  and  at  x  >  3.  Thus  the  rather 
big  influence  can  results  in  a  bifurcation  of  the  drop  form.  The  spherical  drop  is  unstable 
when  the  Rayleigh  parameter  meanings  W  >  4. 

The  condition  of  a  drop  as  fattened  spheroids  of  rotation  is  unstable  at  any  meanings  of 
Rayleigh  parameter:  the  energy  of  such  drop  at  W  <  4  is  more,  than  spherical  drop  and  it  have 
spontaneous  evolution.  The  drop,  which  has  the  form  of  fattened  spheroids  of  rotation  at  W  > 
4,  is  extended  on  one  of  directions,  which  are  perpendicular  of  symmetry  axis.  Thus  it  passes 
to  the  form  triaxial  ellipsoid,  and  then  extends  to  ellipsoids  of  rotation,  which  energy  is 
minimum. 
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THE  DISPERSION  OF  A  BUBBLE  IN  A  UNIFORM  ELECTROSTATIC  FIELD 

IN  DIELECTRIC  LIQUID 

SHIRYAEVA  S.O.,  JAROV  A.N.,  KORQMYSLOV  V, A. 

Uaroslcurl  State  University,  Physical  faculty, 

Sovetskaya  14,  Yaroslavl,  150000,  Russian,  Ph.  (0852)  22  -  23  -  25  Shiryaeva  S  O. 

(First  received  21  October  1997;  accepted  for  presentation  during  IAS-4) 

The  problem  about  instability  of  neutral  bubbles  in  a  liquid  is  of  interest  for  the  theory  of  an 
atmospheric  electricity.  From  experiments  it  is  known,  that  free  from  charge  bubbles  in  result  of 
instability  in  an  external  electrostatic  field  can  break  up  on  a  little  bit  fine  bubbles.  The  instability 
of  bubbles  can  play  the  important  role  at  transport  charge  from  a  surface  of  oceans  during  a 
thunder-storm. 
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The  instability  of  a  bubble  in  liquid  dielectric  in  an  external  electrostatic  field  begins  with  that 
it  is  extended  in  a  direction  of  an  external  field  in  a  figure  close  to  prolate  spheroid  Then  on  the 
ends  of  a  bubble  is  forming  emission  ledges,  with  top  of  which  issue  of  daughter  bubbles,  forming 
two  congestions  at  both  tops  of  a  parental  bubble,  begins.  . 

The  dimensionless  radio  and  charge  of  daughter  bubbles  are  designed  on  the  basis  ot  a 
Onsager's  principle  of  minimum  energy  dissipation  rate.  Was  found  out,  that  the  quantity  ot 
daughter  bubbles  strongly  depends  on  intensity  of  an  external  field,  increase  of  which  on  three 

tenth  results  in  increase  of  quantity  of  daughter  bubbles  at  the  order. 

/'  !  1  l  \  .  . 


THE  GRAIN  ORIENTATION  IN  GASEOUS-DUST  MEDIUM 
V.i.siklitskY 

j4  jr  Joffe  Phtjsico-Techtical  Institute,  W02/  St.  Petersburg,  Pussia  e-mail:  siklitskif&frofi  .iofferssiru 
( First  received  28  April  1998;  accepted  for  presentation  during  IAS-4) 


In  gaseous-dust  oblate  dust  particles  (grains)  rotate  and  have  different  orientation  m  space 
(Le  Borgne  &  Mauron  1989;  Le  Borgne,  Mauron  &  Leroy  1986;  Mauron  &  Le  Borgne  1986). 
Thus  we  can  determine  the  function  of  orientation  of  dust  particles  in  gaseous-dust  medium. 
Based  on  Barnett  effect  the  orientation  function  is  obtained  in  this  paper.  .  . 

In  interstellar  and  circumstellar  media  the  grains  rotate  with  high  angular  velocities.  The 
rotation  is  due  to  such  processes  as  collisions  with  ambient  gas  atoms,  hydrogen  molecule 
formation  on  the  grain  surface,  photoeffects,  non-uniformity  of  the  accommodation  ability  on  the 
surface  area  etc.  (Hunter  &  Watson  1978;  Purcell  1979).  The  equilibrium  angular  velocity  may 


reach  Q*  10M0» rads-'  ,  „ 

Any  rotating  grain  acquires  a  magnetic  moment  p,  =  %Q-  V  (mec/eg)  because  of  the  Barnett 

effect.  One  can  say  that  any  rotating  object  is  magnetized  as  strongly  as  it  would  be  if  at  rest  in  an 
external  field  B0  «(2VmecD/eg) .  Here  me  is  the  mass  and  e  the  charge  of  electron,  V  is  the  grain 
volume,  X  is  the  magnetic  susceptibility  of  the  grain  substance,  and  g=  1-2  is  the  gyromagnetic 

ratio  The  field  Bo  for  a  grain  with  Q*  =  10*  -  10*  rad  s  '  is  about  0.05-0.5  G,  i.e.,  it  is  much 
larger  than  the  typical  interstellar  field  value  of  »  3  10*  G.  For  pure  silicate,  ice  or  carbon  dust 
grains  with  V-  10'4cm3  and  Q  =106rad  s-'  one  gets  p  =  10*20  -  10-2'  erg  G-',  and  for  a  similar 
dust  grain  with  paramagnetic  inclusions  p  =  10  '8  erg  G-'.  These  estimates  show  that  the 
magnetic  moment  of  a  cosmic  grain  is  mainly  caused  by  the  Barnett  effect  (see  Dolginov  & 

Mytrophanov  1978).  , 

In  the  process  of  the  grain  rotation  the  angular  velocity  vector  D  precesses  relative  to  the 
grain  body.  This  leads  to  a  continuous  reorientation  of  the  electron  spans  in  the  body.  The 
reorientation  takes  some  time  and  leads  to  the  energy  dissipation.  In  turn  this  leads  to  some  lag  m 
the  orientation  of  p  with  the  Q  direction.  The  energy  dissipation  leads  to  orientation  of  the  p 
with  respect  to  the  direction  of  angular  momentum  J  and  to  orientation  of  the  angular 
momentum  with  respect  to  the  grain  body  axes.  If  the  grain  is  axisymmetric,  with  the  symmetry 
axis  a,  then  the  process  results  in  a  HJ  for  an  oblate  and  a  _L  J  for  a  prolate  grain.  This  process  for 
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a  grain  V-  1014  cm3  and  Q  -1(H  rad  s  '  needs  a  time  less  than  a  year.  So  we  can  assume  that  J 
possesses  the  orientation  with  respect  to  the  axis  a  from  the  very  beginning. 

If  there  is  an  external  field  Bext,  then  the  magnetic  moment  of  the  grain  also  takes  part  in  the 
processional  motion  around  the  field  lines.  The  characteristic  time-scale  of  precession  is 
tpr  =  2ttJ  /jxBext  .  A  dust  grain's  precession  in  the  interstellar  medium  tends  to  be  upset  many 

times  during  tpr,  since  the  time  interval  between  collision  tsc  with  the  surrounding  atoms  is 
typically  less  than  /pr.  Although  tsc  <  tpr  a  sum  of  fragmentary  precessions  is  sufficient  to  smear 
out  any  alignment  of  J  except  that  which  is  parallel  to  the  magnetic  field  B. 

This  will  lead  to  a  random  distribution  of  turning  angles  of  the  vector  J  about  the  direction  of 
5  for  grains  in  the  dust  medium.  Averaging  of  the  directions  J  about  the  field  direction  leads  to 
the  field  being  likely  to  become  the  orientation  axis  of  the  grain  ensemble  even  though  the 
orientation  mechanism  is  not  dynamically  caused  by  the  field  (Dolginov  &  Mytrophanov  1978). 
/j-J116  ™eclJariism  of  Davis  &  Greenstein  when  applied  to  standards  interstellar  conditions 
(diffuse  HI  clouds)  requires  a  magnetic  field  to  achieve  alignment  which  is  about  one  order  of 
™Sfude  too  high  compared  with  other  determination.  The  suprathermal  rotation  of  grams 
which  may  occur  because  of  the  molecular  H2  formation  on  the  gram  surface  (Purcell  1979) 
increases  the  effective  rotational  temperature  of  the  grain  and  provides  a  better  alignment 
However,  the  time  necessary  to  reach  a  sufficient  alignment  is  too  long. 

The  time  of  alignment  in  gaseous  fluxes  is  much  shorter  in  many  cases.  They  are  an  effective 
mechanism  of  alignments  especially  in  stellar  vicinities  where  the  stellar  wind  provides  a 
stationary  well  directed  flux.  Various  gaseous  fluxes  and  streams  are  common  in  interstellar  and 
^um5.te  ar  media-  The  alignment  in  a  gaseous  flux  takes  place  only  until  the  grain  velocity 
differs  from  the  flux  velocity.  The  time  tc ar  necessary  for  the  grain  to  get  the  flux  velocity  is  longer 
than  thejilignment  time  in  many  cases.  It  is  the  time  necessary  to  transmit  the  momentum 
nigr/Vnux  -  matnatSgr  Vnux2  tear,  i.e.  tcar=  nigr/matnatSgrVnux.  The  time  tax  of  alignment  in  the  gaseous 
flux  can  be  estimated  as  follows  (Dolginov,  Gnedin  &  Silantev  1979). 
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In  this  paper  we  investigated  collective  effects,  conditioned  by  the  electromagnetic  and  heat 
interaction  in  placed  in  continuous  medium  two  aerosol  particles  system.  There  were  solved  the 
system  of  stationary  Maxwell  equations  for  two  spherical  absorptive  particles  and  heat  equation 
with  heat  source,  initiated  by  electromagnetic  radiation: 

V2Ey  +  k 2Sj  E J  =  0,  V2H  +  k2  sjRj  =  0, 

VDj  =  0,  VB,  =  0, 

v  (Xj  T,  )  +  qy  =  0, 

q j  =  4  Jtrij  my|E|2I/  (n3/l),  j  =  1,  2. 

Here  are:  k  =  2ti  IX  X  _  electromagnetic  wavelength,  £  =  £+*£  -  complex  dielectric 

permittivity,  T  -  temperature,  *  -  coefficient  of  the  heat  conductivity,  ^  =  (T),  q  -  the  density 
of  the  heat  source,  n  -  refractive  parameter,  m  -  adsorption  coefficient,  I  -  intensity  of  the 
initiative  radiation,  the  indexes  j  =  1,  2  are  related  to  the  first  and  the  second  particles 

accordingly,  the  index  j  =  3  -  to  the  surrounding  medium,63  ’  ^3  .  Using  the  received 

analytic  solutions  for  the  electric  and  magnetic  vectors  in  the  form  of  the  infinite  system  of  linear 
algebraic  equations  [1]  there  were  received  a  program  for  the  calculation  of  the  densities  qy  in  the 
each  particle  and  the  temperatures  Tj.  By  means  of  carrying  out  computations  there  were  varied 
the  radii  of  the  particles  q,  the  interparticle  distance,  the  intensity  of  radiation  I,  wavelength, 
optical  and  heat  characteristics.  In  the  picture  there  are  presented  as  a  primer  the  diagrams, 
received  on  the  basis  of  the  carrying  out  computations  for  water  drops.  There  were  assumed,  that 
=10.6  mcm,  T|=l  mcm,  r2=l  —  1.4  mcm,  the  temperature  of  the  undistorted  by  the  presence  of 
the  particles  atmosphere  T0  =273  °K,  the  intensity  of  initiative  radiation  I,,  I2  ,  Ii=106  W/m2, 
I2=107  W/m2. 

The  rectangles  are  shaded  at  the  pattern  and  accords  the  following  cases:  1)  B,  C  for  I=Ii  h 
I=I2,  accordingly,  there  were  there  were  taken  into  consideration  the  electromagnetic  and  heat 
interactions;  2)  D  h  E,  1=  I,  a  1=  I2  accordingly,  there  were  taken  into  consideration  only 
electromagnetic  interactions  of  the  particles  (the  computation  of  the  temperature  was  carrying 
out  for  single  particles  on  the  basis  of  the  found  from  the  electrodynamics  problem  heat  sources 
densities)  was  hold  haw  for  the  single  particles.  At  the  ordinate  axis  there  are  put  the  values  of  the 
temperature  at  the  surface  of  the  first  particle.  Since,  in  general,  the  surface  temperature  of  the 
particles  Tsj  depends  on  the  surface  point  M®-  then  there  was  computed  Tsl  in  the  point  M0(1) 

with  the  coordinates  ^  =rb  11  =  71  in  bispherical  coordinate  system  for  the  clarity.  The  valueTsi 
was  determined  with  the  consideration  of  Knudsen  layer  influence. 
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The  represented  diagrams  are 
illustrated  the  increase  of  the  heat 
interaction  caused  contribution  with 
the  rise  of  the  second  particle  radius 
(it  goes  to  13%  for  r2=1.4  mcm,  if 
1=  I2,  and  to  28%,  if  1=1,). 
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MODELING  OF  MESOMETEOROLOGICAL  PROCESSES  AND  POLLUTANTS 
TRANSPORT  IN  THE  BOUNDARY  LAYER 
ARGUCHINTSEV  V.k. 

Irkutsk  State  University,  Russia 

(First  received  11  December  1997;  accepted  for  presentation  during  IAS-4 ) 

Transport  of  atmospheric  admixtures  from  their  sources  depends  on  meteorological 
conditions,  orography  and  interaction  of  admixtures  with  the  earth's  surface. 

For  determination  of  admixtures  motion  velocities  and  coefficients  of  turbulent  diffusion  it  is 
necessary  to  solve  the  equations  of  geophysical  thermodynamics  in  combination  with  equations  of 
admixtures  transport. 

We  consider  the  statement  and  the  method  of  solution  of  non-stationary  three-dimensional 
nonlinear  problem  for  mesoscale  processes  arising  over  thermal  and  orographic 
nonhomogeneities  of  the  underlying  surface  on  a  background  of  time  and  space  -  variable  large- 
scale  meteorological  fields.  The  model  is  constructed  without  the  hypothesis  on  quasi-static  and 
without  the  simplifications  of  the  free  convection  theory. 

The  model  takes  into  consideration  all  the  components  of  Coriolis  force  and  atmospheric 
compressibility.  The  model  will  enable  to  give  an  account  of  a  broad  spectrum  of  mesoscale 
phenomena:  breeze,  mountain  and  valley  circulation  with  external  wind,  katabatic  winds,  dry  . 
winds,  orographic  waves,  mesoscale  structure  of  meteorological  fronts,  convection  which  is 
generated  by  anthropogenic  factors  etc. 

Integration  of  the  equation  was  realized  for  Cartesian  coordinate  system  with  the  aid  of  the 
fictitious  regions  method.  To  solve  the  equation  we  use  the  methods  of  constructing  of 
conservative  finite  difference  schemes  based  on  the  conservation  laws.  The  time  approximation  of 
the  problem  is  constructed  with  the  aid  of  two-cyclic  full  splitting.  We  use  the  nonmonotone 
factorisation  for  the  numerical  realization  of  the  finite  difference  equations. 

Numerical  experiments  were  realized  for  study  of  mesometeorological  processes  and  aerosols 
transport  in  the  region  of  Lake  Baikal. 
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FINITE  DIFFERENCE  SCHEME  FOR  MODELLING  OF  AIR  FLOWS  IN 
ATMOSPHERE  BOUNDARY  LAYER 
N.N,  BELOV,  P.N.  BELOV 

denosol  Technology  Ltd,  Russia,  +7 ( 095 )  -  797  936 7,  pnbeloo@orc  ru 
(First  received  01  January  1998;  accepted  for  presentation  during  IAS-4) 

Modelling  of  low  velocity  gas  flows,  was  made  by  a  little  number  of  scientists  because  of 
computational  difficulties  while  solving  complex  non-linear  three  dimensional  Navies-Stokes 
gasdynamics  equations.  Present  work  is  devoted  to  model  of  air  flows  in  boundary  layer  of 
atmosphere.  This  model  could  be  used  for  simulating  of  aerosol  dispersion. 


Copyright  1998  (c)  by  Aerosol  Technology  Ltd  Telephone/Fax:  +7(095)1474361 


Page  No  106 


AEROSOLS  1998  vol.  4c 


Three  dimensional  Navier-Stokes  equations  were  used  for  construction  of  finite-differences 
scheme.  Two  level  iteration  process  was  used.  The  inner  level  iterations  are  used  to  solve  non¬ 
linear  equations  at  fixed  time  moment.  Higher  level  controls  time  steps  during  computation.  Eight 
final-differences  schemes  were  made  to  verify  solution  computed  by  eight  different  styles  of  net 
nodes  numeration. 

Testing  of  PC  codes  for  three  dimensional  flows  is  very  difficult  because  there  is  not  enough 
detailed  experimental  data  and  precise  analytical  dependencies  for  slow  air  flows  in  boundary 
atmosphere  layer. 

Work  presents  method  of  construction  and  verification  of  finite  difference  schemes  and  some 
simulation  results.  For  stable  stratification  case  thermal  processes  may  be  neglected.  Convective 
flows  are  too  slow  comparing  to  the  wind  velocity.  In  this  case  air  density  can  be  represented  as 
sum  of  two  parts:  an  average  air  density  value  and  much  less  density  perturbation  value.  So 
scheme  gets  more  easier  and  require  less  memory  space. 

Athours  appreciate  firm  Aerosol  Technology  Ltd  for  it’s  financial  support  of  investigations. 
This  material  is  based  upon  work  supported  by  the  European  Research  Office  of  the  US  Army 
under  Contract  No.  68 1 7 1 -97-M-57 12 
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ON  A  CONTRIBUTION  OF  WIND  SHEARS  INTO  HORIZONTAL  DISPERSION  OF 
POLLUTION  PLUME  FROM  A  CONTINUOUS  POINT  SOURCE 
BESCHASTNOV  S.P.,  NAIDENOV  A.Y. 

Scientific  Traduction  Association  'Typhoon  '  Obninsk,  Russia 
(First  received  12  February  1998;  accepted  for  presentation  during  IAS-4) 

Pollution  dispersion  in  the  vicinity  of  a  point  source  is  governed,  as  is  known,  by  turbulent 
diffusion,  at  average  distances  it  is  controlled  by  diffusion  and  wind  shears.  According  to  this 
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empirical  formulae  for  calculating  horizontal  dispersions  depending  on  an  pollution  source  in  its 
vicinity  involve  only  the  terms  considering  turbulent  diffusion,  at  large  distances  shear 
components  are  added.  Empirical  formulae  [1]  can  be  mentioned  for  a  remote  zone  as  an 
example.  This  and  other  formulae  obtained  by  other  authors  have  not  been  yet  widely  verified 
experimentally.  Therefore,  the  goal  of  this  work  is  to  estimate  with  a  diffusion  numerical  model 
an  effect  of  wind  shears  on  the  magnitude  of  horizontal  dispersions  under  different  conditions  and 
to  validate  the  parametrization  shear  components  used  now  practically. 

In  limited  case  at  long  diffusion  times  one  may  reduce  from  the  empirical  formulae  and 
semiempirical  diffusion  equation  the  following  relations: 


dV_ 

dz 


<r\  —r~  I  crlt2  and 


V>l± 

dz 


<j\e 


(i) 


where  V  is  the  velocity  module,  (p  is  the  wind  direction,  t  is  time.  In  [1],  as  in  most  other  works, 
ax  =  ay  =1/3.  Pasquill  [2]  propose  to  use  the  coefficient  by  the  order  of  magnitude  less:  av  ~  0,03. 
In  a  limited  case  of  a  horizontally  homogeneous  atmosphere  the  model  equations  for  dispersions 

are  reduced  for  large  distances  from  source  to:  ^<Ja » 2 K,\-^a  1  ,  (2) 

dt  A  dz  ) 


where  pa  =  x,y  are  the  co-ordinates  of  the  cloud  gravity  centers;  aza  =crl,cry  are  dispersions. 
Using  the  relation  d  pa  =d(tua  )  describing  a  variation  of  the  cloud  gravity  center  with  time,  one 

may  obtained  (1)  from  (2).  An  analysis  of  the  numerical  results  obtained  has  shown  that  at  large 
distances  from  a  pollutant  source  comparable  estimates  of  dispersions  can  be  obtained  only  when 
the  coefficient  ax  and  ay  are  decreased,  as  in  [2].  The  model  estimates  of  dispersion  cry 

appeared  to  be  in  satisfactory  agreement  with  the  Gifford  dependence  [3]  generalising  different 
experimental  data.  An  analysis  of  the  data  available  and  their  comparison  with  the  model 
estimates  of  dispersions  made  it  possible  to  refine  the  range  of  possible  values  of  ax ,  ay 
depending  on  the  diffusion  conditions  with  the  account  of  simplifications  of  (1)  in  practice. 
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THE  INVESTIGATIONS  OF  SPATIAL  VARIABILITY  FOR  WIND  FIELD  AND  ITS 
EFFECT  ON  POLLUTION  CONCENTRATION  NEAR  THE  GROUND  FOR  A 
LOCAL  SYSTEM  OF  RADIATION  MONITORING 
BESCHASTNOV  S.F„  NAIDEJNOV  A.V. 

Scientific  Production  Association  ‘Tt/ftkoon  '  Obninsk,  Russia 
(First  received  12  February  1998;  accepted  for  presentation  during  IAS-4) 

The  results  of  field  measurements  and  of  numerical  simulation  of  wind  field  are  considered 
along  with  the  calculations  of  pollution  concentration  distribution  from  an  elevated  source  over  a 
heterogeneous  surface  in  the  re-gion  of  a  local  system  of  radiation  monitoring  for  Obninsk  which 
being  designated  in  conditions  typical  of  middle  regions  of  Russia.  The  wind  spatial  distributions 
was  stu-died  during  simultaneous  basic  balloon  observations  and  with  a  mesoscale 
nonhydrostatic  model  of  the  atmospheric  boundary  layer  (ABL)  incorporating  a  microrelief,  a 
penetrable  region  of  obstacles  (a  forest,  bushes,  a  settlement,  a  town),  albedo  and  roughness 
variations.  The  extent  of  the  wind  field  spatial  heterogeneity  effect  on  the  pollution  concentration 
distribution  from  an  elevated  source  was  estimated  with  a  numerical  model  of  pollution  diffusion. 

It  has  been  found  that  considerable  variations  in  wind  velocity  and  direction  caused  mainly  by 
the  influence  of  the  obstacles  region  and  albedo  variations  were  observed  at  weak  winds  and 
convective  conditions.  A  comparison  performed  has  demonstrated  that  there  exists  a  satisfactory 
agreement  in  the  tendencies  of  wind  velocity  and  direction  spatial  variations  m  field 

measurements  and  numerical  simulation.  .  .  .  .  ..  .A 

An  analysis  of  numerical  results  of  the  lower  atmosphere  pollution  has  shown  that  the  wind 
spatial  variability  influences  strongly  the  pollution  dispersion.  But  more  crucial  for  the  pollution 
concentration  is  the  choice  of  a  representative  site  for  aerometeorological  observations  as  the 

wind  direction  in  the  ground  surface  layer  in  the  vicinity  of  the  source  may  vary  by  70- 120. 

The  investigation  results  obtained  have  shown  that  even  under  the  conditions  typical  of  the 
middle  regions  of  Russia  wind  field  natural  variability  is  so  high  that  its  does  not  allow  one  to  use 
unambiguously  the  data  of  the  national  meteorological  network  m  local  system  of  radiation 
monitoring.  For  the  latter  subsystems  of  meteorological  support  should  be  created  mcludmg  at 
least  a  meteorological  mast  near  the  source  term. 
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STOCHASTIC  MODELING  OF  AEROSOLS  TURBULENT  DIFFUSION 
IN  LOWEST  TROPOSPHERE 
GAVRILOV  A.S. 

Russian  State  JtydrofneteoroLogical  University 
(First  received  10  March  1998;  accepted  for  presentation  during  IAS-4) 

Methods  of  the  stochastic  modeling  (Monte-Carlo  methods)  has  a  wide  application  in 
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studying  of  the  turbulent  diffusion  of  an  pollutant  in  the  atmosphere.  These  methods  are  of  great 
interest  because  of  contradictions  between  results  of  calculation,  based  on  well  known 
semiempirical  diffusion  equation,  and  observation  data.  Its  main  advantage  in  comparison  with 
the  other  methods  consists  in  the  opportunity  of  the  simultaneous  description  of  the  diffusion 
processes  from  sources  of  complex  spatial  and  temporary  structure  over  the  heterogeneous  surface. 

The  computing  of  the  air  pollution  from  industrial  sources  with  complex  configuration  or 
from  vehicles  in  the  street  canyon  is  considered  here  as  an  example.  It  is  hardly  possible  to  receive 
the  analytical  solutions  of  the  semiempirical  equation  of  the  turbulent  diffusion  because  of  the 
complexity  of  the  boundary  conditions,  whereas  numerical  approach  encounters  with  a  problem 
of  singularity  around  the  emission  sources. 

The  method  of  the  stochastic  modeling  of  the  aerosol  particles  dynamics  in  the  turbulent  flow 
is  free  from  these  shortcomings,  however  this  approach  for  solution  of  the  practical  problems 
became  possible  only  during  the  last  years  due  to  the  wide  application  of  the  high-efficient 
personal  computers  in  the  engineering  practice. 

Despite  of  the  rather  extensive  scientific  literature  devoted  to  the  questions  of  stochastic 
modeling  with  the  computer  using  of  the  turbulent  diffusion  in  atmosphere,  attention  given  to  a 
problem  of  reproduction  of  such  pseudo-random  wind  speed  field  ,  whose  statistical 
characteristics  are  really  observed  in  nature,  is  not  enough  discussed.  Especially  large  difficulties 
appears  when  it  is  necessary  to  solve  the  problem  of  the  turbulent  diffusion  above  a  complex 
terrain,  where  the  statistical  characteristics  of  the  turbulent  flow  are  unique  in  each  point. 

The  solution  of  this  problem  can  be  found  due  to  additional  attraction  for  the  calculations  of 
the  necessary  turbulent  characteristics  of  the  numerical  three-dimensional  hydrodynamic  model 
of  a  high  level  closure.  Thus  there  is  an  additional  requirement  of  an  interconsistency  of  stochastic 
model  and  determinated  model,  which  must  be  understood  as  a  coincidence  of  a  stochastic 
random  field,  with  a  field  received  from  hydrodynamic  model. 

The  way  to  solve  specified  problem  can  be  found  in  application  of  randomization  procedure 
to  the  original  hydrodynamics  equations  which  lead  to  a  system  of  the  Lanjeven's  stochastic 
equations  for  a  components  of  a  vector  of  wind  speed,  which  are  used  for  modeling  of  dynamics 
of  aerosol  particles  in  the  atmosphere. 

Besides  on  the  basis  of  the  given  equations  the  Fokker-Planck  equation  for  probability  in  the 
space  of  the  lagrangian  coordinates  and  speeds  can  be  received.  With  use  of  those  equations, 
actually,  all  necessary  system  of  the  equations  for  the  one-point  moments  of  the  second  and  third 
orders  also  is  deduced,  and  is  closed  with  the  application  of  the  methods,  described  in  the 
literature. 

The  problem  of  air  pollution  is  solved  in  two  stages.  In  the  first  stage  the  system  of  the 
hydrodynamics  equations  complemented  by  the  equations  for  the  six  independent  components  of 
the  turbulent  tensor  and  some  other  moments  is  integrated  numerically.  Thus  depending  on 
meteorological  conditions  the  three-dimensional  fields  of  the  components  of  a  vector  of  speed  and 
turbulent  characteristics  are  reproduced  with  including  of  the  relief  and  buildings  of  district,  and 
also  of  some  additional  elements  of  structure  of  a  surface. 

In  the  second  stage  the  pseudo-random  trajectories  of  particles  in  the  turbulent  flow  are 
simulated  with  the  use  of  method  of  Monte-Carlo  with  account  of  their  gravitational 
sedimentation  and  interaction  with  a  surface  and  buildings.  The  consecutive  testing  of  the  offered 
numerical  models  is  carried  out,  for  this  purpose  the  data  of  the  special  experimental  programs 
both  for  natural  conditions,  and  for  wind  tunnels  were  involved. 

On  the  basis  of  the  described  above  approach  program  complex  «ZONE»  now  is  developed 
and  successfully  applied  for  the  solution  of  practical  problems  of  air  pollutions  which  has  been 
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produced  as  special  geoinformation  system.  The  program  complex  allows  to  solve  several  types  of 
problems.  First  of  all,  these  are  the  problems  of  the  analysis  and  assimilation  of  the  observation 
data  (meteorological  and  air  pollution). 
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MODELING  OF  ATMOSPHERIC  TRANSPORT  OF  AEROSOL 
VLADISLAV  KATKOV 

Jnstitute  of  Engineering  Cybernetics,  National  Mcademg  of  Sciences,  Belarus,  Minsk 
katko</&  neuenan  basnet  jninsk  by 

(First  received  19  March  1998;  accepted  for  presentation  during  IAS-4) 

Despite  of  sarcophagus,  covering  damaged  reactor  on  Chernobyl  Nuclear  Power  Plant,  the 
emission  of  radionuclides  in  an  atmosphere  continues,  as  well  as  repeated  their  transport  owing  to 
destruction  of  an  underlying  surface  with  realization  of  agricultural  works,  wood  Fires, 
melioration,  construction  etc.  Besides  the  growth  of  cities,  development  of  industrial 
manufacture,  chemical  processing  of  raw  material,  use  of  fertilizers  in  an  agriculture  and  other 
factors  require  creation  of  adequate  mathematical  models  for  forecast  of  pollution  transport  on 
territory  of  Byelorussia  and  for  estimation  of  consequences  of  this  process. 

For  this  reason  several  regional  models  of  pollutants  transport  by  wind  have  been  developed 
in  Institute  of  Enfineering  Cybernetics  which  are  taking  into  account  the  following  factors: 
presence  of  turbulent  boundary  layer  of  an  atmosphere,  washing  out  of  pollutants  by  atmospheric 
precipitation,  polydispersness  of  radionuclides,  various  type  of  an  underlying  surface  and  some 
other.  The  model,  created  in  USSR  in  Institute  of  Experimental  Meteorology,  was  taken  for  a 
basis  of  our  approach  [1]. 

The  three-dimensional  equations  of  diffussion  transport  of  each  fraction  were  used  for  the 
description  of  volume  concentration  changes  of  radionyclides.  The  wind  field  is  proposed  known. 
On  the  top  boundary  the  condition  of  complete  absence  of  particles  flow  was  put,  on  a  underlying 
surface  the  partial  absorption  of  radionuclides  was  taken  into  account,  and  on  lateral  sides  the 
condition  of  absence  of  a  flow  of  particles  was  put. 

The  wind  Field  can  be  set  in  model  by  any  of  three  manners:  (1)  in  geostrophic  approximation 
through  geopotential;  (2)  as  the  values  measured  on  an  irregular  network  of  meteostations,  and 
(3)  as  the  values  of  speed  or  geopotential  received  after  the  objective  analysis  or  the  weather 
forecast.  The  calculation  of  speed  on  a  regular  grid  is  realized  with  a  special  procedure  of 
interpolation,  one  of  variants  which  is  described  in  [4]. 

For  the  numerical  decision  of  the  equations  one  of  implicit  difference  scheme  was  used  [3]. 
The  program  has  been  written  in  language  C++  and  works  under  Windows  95.  The  program 
execution  on  three  day  forward  requires  several  minutes  on  the  PC  Pentium  with  frequency  100 
MHz.  The  model  is  easily  set  up  on  new  regions  by  change  of  the  appropriate  geographical  map. 
There  is  an  opportunity  of  reception  a  demonstration  movies.  The  comparison  of  results  of 
modeling  of  Chernobyl  accident  for  ten  days  with  the  real  data  shows  their  satisfactory 
coincidence  [2]. 

The  model  can  be  used  for  forecast  development  of  various  hypothetical  situations  of  extreme 
character  and  estimation  of  their  consequences  for  a  nature  and  economy  of  Republic. 

*)  The  research  described  in  this  publication  was  made  possible  in  part  by  Grants  Ns  MW  9000 
and  MW  9300  from  the  International  Science  Foundation  and  Byelorussian  Government. 
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REGULARITIES  OF  LONG  DISTANT  TRANSPORT  OF  SOIL  DUST 
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***Jnstitute  of  atntosfiheric  physics  RAJf.  Mescour,  Russia 
(First  received  01  February  1998;  accepted  for  presentation  during  IAS-4) 

Main  source  of  air  contamination  on  terrain,  removed  from  the  desert,  is  wind  erosion  of  loess 
similar  soil.  These  soil  most  often  folded  by  sedimentary  rocks  and  so  their  distinguishes  good 
dispersivity  and  high  contents  of  different  salts.  Corresponding  dust  emission  can  be  initiated  by 
the  moderate  wind  (mean  speed  7-12  m/s)  within  many  hours.  In  total  even  the  moderate  flows  of 
dust  materials  possible  to  watch  a  significant  contamination  an  atmosphere  after  removing  from 
the  dust  source  of  the  order  hundred  km  [1]. 

Situation  is  aggravated,  when  wind  erosion  of  dry  and  drying  large  pools  is  occurs.  Aerosol 
products  of  similar  emissions  are  characterized  by  the  high  dispersity,  condensation  activity, 
electrization  and  significant  contents  of  toxic  substances  [2,  3].  In  the  available  literature 
practically  are  absent  quantitative  data  about  kinetics  of  aerosol  particle  concentration  and  size 
spectra  during  a  transportation  of  the  dust  cloud  and  stream.  Accordingly  were  unclearly  an 
possibility  of  theoretical  description  on  evolution  and  forecasting  of  similar  dust  emissions. 

In  the  report  are  analyzed  results  of  the  stationary,  car  and  airplane  measurements  of  dust 
particle  spectrum  and  concentrations,  optical  depth  and  atmospheric  electrical  field  along  dust 
stream  on  distance  to  150  km  from  the  erosion  center.  Investigations  were  conducted  in  the 
Owens  Valley,  East  California,  USA  within  the  framework  of  the  international  project  LODE- 
1993,  as  well  as  in  1994  -1997  at  deserts  near  Aral  Sea,  Kasakhstan  and  Kalmykia,  Russia  [1]. 
Areas  of  an  wind  erosion  at  dust  source  is  60  -  80  km2.  Averaged  dust  storm  at  these  regions 
lasted  approximately  3  hours,  generating  into  atmosphere  from  10000  to  50000  ton  finely  divided 
dust  [4]. 

Optical  transparency  of  atmosphere  were  measured  in  the  wavelengths  0.45  -  0.65  pm  by 
means  of  the  photometer  "Sirius-2"  with  Se  -  photosensor.  Electric  aerosol  analyzer  DAES-2  was 
used  for  the  concentration  and  size  spectrum  measurement  of  dust  particles  by  the  diameter  from 
0,0032  to  1  pm.  Battery  -operated  rotary  fluxmeter  was  used  for  the  measurement  of  electrical 
field  tension  in  atmosphere  in  vicinity  of  dust  stream.  Possible  note  the  following  interesting 
results  of  experiments.: 
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the  following  interesting  results  of  experiments.:  ,  .  .  r  P  .  ipvp„ 

On  removal  X  =  2  -  3  km  from  the  dust  source  an  atmospheric  electrical  field  E  achieves 
values  +400  -  800  V/cm,  exceeding  the  corona  threshold  for  sharpened  objects  on ^land  surface 
(people,  bestial,  trees,  shrubs,  antenna  and  the  like).  On  removal  8  -  15  km  field  E  decreased 
before  the  zero  and  changed  a  sign.  Negative  field  value  also  has  a  maximum  E  -  100  -  200  V/cm 
on  X  =  30  -  80  km.  Hereinafter  removals  X  =  120  -  150  km  field  falls  to  background  value 

+(°On  removals  from  the  dust  source  X  =  30  -  40  km  spectrums  of  dust  are  powerfully  enriched 
(by  factors  of  20  -  1 00)  by  dust  particles  of  respirable  size  fractions  (D>0,5  pm). 

Very  high  concentration  of  superfine  dust  particles  (  D<0.1  pm)  distinguishes  the  dust  from  the 
bottom  dry  pools  from  sandy  desert.  So  be  basis  to  suppose  that  for  the  appearance  at 
atmosphere  the  superfine  aerosols  of  the  mineral,  saline  and  biological  nature  ^.^responsible 
not  extensive  sandy  deserts,  but  arid  wind  -  erosion  provinces  with  loess  -  similar ^yiHCentral  and 
Middle  -  West  Asia,  China,  Caspian  Sea  shore,  the  South  -  East  states  of  USA  and  others). 

After  removals  greater  X  =  30  -  40  km  a  spectrum  of  speck  sizes  is  gradually_transformed_ 
total  dust  concentration  is  reduced  but  a  contribution  of  middle  size  fractions  D  -  0,075  -  0,25 
um  grows  ie.  natural  monodisperisation  of  dust  spectrum  is  occurs  Approaching  a  dust 
spectmm  to  the  background  atmospheric  spectrum  is  observed  on  removal  an  order  100  km  and 

^Before  small  removals  X  =  3-5  km  the  basic  factor  of  dust  stream  (or  cloud)  dissipation  is 
coagulation  of  superfine  particles  (D<0,05  pm)  and  sedimentation  coarse  particles,  over  X  5-10 

km  is  turbulent  diffusion.  .  ,  tt,rpp 

The  proposed  mathematical  model  for  contaminant  transport  is  based  on  the  three- 

dimensional  semiempirical  equation  of  turbulent  diffusion  and  the  mode  tor  “®“ft  01 
atmospheric  boundary  layer  and  adequately  describes  the  experiment  within  150  km  of  the  seat  of 
the  dust  storm.  Offered  asked  semiempirical  formulas  for  the  estimation  of  the  dustmg  an 
electric  power  of  a  dust  source  and  for  prediction  a  degrees  of  atmospheric  contamination  at 
region  using  separate  photometric  measurements  an  dust  stream  [5,  6J. 
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ON  DEFINITION  OF  ABSORBTION  AND  REFLECTON  COEFFICIENTS  OF 
PARTICLES  BY  UNDERLAYING  SURFACE 

VOSZHENNIKOV  O.L,  NIKONOV  S.  A. 

tajpum 

(First  received  10  January  1998;  accepted  for  presentation  during  IAS-4) 

The  scheme  for  specification  of  interaction  between  impurity  particles  and  underlaying 
surface  for  stachastic  Monte-Carlo  models  of  atmospheric  diffusion  is  proposed.  The  absorbtion 
and  reflection  coefficients  in  this  scheme  are  defined  by  means  of  falling  stream  and  stream  of 
absorbing  particles  by  surface  which  are  stated  by  the  differencial  equation  generated  by  the 
condition  of  constancy  streams  within  surface  layer.  The  proposed  scheme  are  tested  in  Monte- 
Carlo  Langevin  model  for  the  different  types  of  impurity  and  underlaying  surface.  The  obtained 
results  cotton  with  conventional  expert  assessments. 
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ABOUT  DETERMINATION  OF  COEFFICIENTS  OF  ABSORPTION  AND 
REFLECTIVITY  OF  MATERIAL  PARTICLES  FROM 
THE  UNDERLYING  SURFACE 
YOZZHENNIKOV  0 .1,  MIKONOV  S.A. 

Scientific  Production  Association  ‘Tt/fthoon  ‘  Obninsk,  (Russia 
(First  received  12  February  1998;  accepted  for  presentation  during  IAS-4) 

As  powerful  computation  means  have  become  available  we  see  reviving  interest  to  using 
methods  of  random  wanderings  (Monte-Carlo),  both  for  research  problems  on  turbulent 
diffusion  in  complex  meteorological  processes  and  for  applied  problems  related  to  calculation  of 
material  dispersion  in  case  of  regional  and  long-range  transport.  This  method  has  been  put  to  use 
by  many  research  institutions  and  prognostic  centres,  among  them  Livermore  National 
Laboratory  (USA),  RSMC  “Obninsk”  and  others. 

When  applying  this  method,  researchers  encounter  the  “chronic”  difficulty,  namely 
parametrization  of  particles  interaction  with  the  underlying  surface.  To  our  knowledge,  there  is 
no  solid  research  on  the  topic  in  the  literature.  Each  research  team  uses  its  own  developments  in 
transport  models  which,  as  a  rule,  have  not  been  discussed  by  the  scientific  community. 

The  present  report  describes  one  of  possible  approaches  to  determination  of  coefficients  of 
reflectivity  and  absorption  of  material  particles  by  the  underlying  surface.  The  approach  is  based 
on  using  traditional  characteristics  of  near-surface  and  near-ground  atmospheric  layers. 
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The  sought  values  are  determined  for  logarithmic  near-ground  layer,  both  for  weightless  and 
settling  material.  The  simplest  is  the  expression  for  the  absorption  coefficient  for  weightless 
material  dispersing  in  the  neutral  atmosphere: 


where  Vgo  is  the  velocity  of  dry  settlement  in  the  near-surface  layer, 

K,  =  is  the  exchange  coefficient  in  the  near-surface  atmospheric  layer,  K  *  0.4  is  the 

L  lnh/z0 

Karman  constant,  U.  is  the  dynamic  velocity,  zo  is  the  roughness  parameter,  h  is  height  at  which 

the  limiting  conditions  for  the  vertical  flow  are  set. 

The  reflectivity  coefficient  can  be  simply  calculated  as: 


K+  =  1-  K 


Kl 

KL  +  Vg0  ' 


(2) 


In  the  case  of  settling  material  the  reflectivity  coefficient  is  found  from  the  balance  flow 
equation  at  the  border  with  the  surface. 

For  a  simple  logarithmic  vertical  wind  profile  characteristic  of  neutral  stratification  the 
reflectivity  coefficient  takes  the  form 


where  m  =  W/(K  U. ) 

For  verification  of  the  proposed  approach  we  used  the  Monte-Carlo  method  of  random 
wanderings  in  the  velocity  space.  A  series  of  experiments  with  the  logarithmic  wind  profile  were 
conducted.  The  report  describes  the  results  of  comparison  of  modelled  concentration  profiles 
using  the  above  defined  absorption  and  reflectivity  coefficients  with  exact  solutions  of  diffusion 
equations  for  the  simplest  cases.  The  analysis  suggests  that  this  approach  holds  much  promise  in 
specifying  the  interaction  of  wandering  particles  with  the  underlying  surface. 
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AN  EFFECT  OF  SOURCE  TERM  IMPURITY  CLOUD  CENTER  RANDOM  WALKS 
ON  IMPURITY  CONCENTRATION  FLUCTUATIONS 
VOZZHENNIKOV  G.L,  ZHUKOV  G.P.,  SVlRKUNOY  P.N. 

Scientific  Production  Association  “Ttffihoon  ",  Obninsk 
(First  received  12  February  1998;  accepted  for  presentation  during  IAS-4) 

It  is  well  known  that  turbulence  has  a  double  effect  on  impurity  cloud  dynamics  in  the 
atmosphere.  The  pulsations  of  the  total  spectrum  typical  scales  of  which  do  not  exceed  the  cloud 
sizes  result  in  cloud  expansion;  the  pulsations  of  larger  scales  (up  to  the  external  scale)  induce 
random  walks  of  the  cloud  center.  The  latter  must  give  rise  to  impurity  concentration 
fluctuations,  that  may  appear  to  be  significant  at  calculations  of  exposure  doses  under 
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pollutants  emergency  releases. 

The  goal  of  the  paper  is  in  studying  probability  characteristics  of  an  impurity  concentration 
caused  by  the  impurity  cloud  center  random  walks  mentioned. 

The  Gifford  model  should  be  used  as  a  theoretical  basis  in  the  frames  of  which  the 
fluctuations  of  the  cloud  center  are  described  by  the  Gaussian  distribution: 


f(y\  z')  =  (2*  My  M,)-*  exp 


/  ,  \ 
y'2 

/ 

r  (z'-h)2 

(z+h)2^ 

l  2m;J 

exp 

V 

l  2M2 

J  l  2M2  JJ 

(1) 


where  M z  ,  My  are  the  cloud  center  dispersions  along  the  vertical  and  cross  horizontal 
directions,  h  is  the  source  height. 

For  the  concentration  distribution  in  the  cloud  the  Gaussian  model  will  be  used  as  well.  In 
particular,  the  exposure  dose  (integral  over  time  and  concentration)  at  the  surface  denoted  as  qn 
is  determined  by  the  expression: 


q„  = 


*SySzU 


=expl 


(y-y')2  z' 


0 


(2) 


2s;  2s;|] 

where  Q-  is  the  amount  of  the  impurity  released;  S2,S2  are  the  dispersions  of  the  concentration 

within  the  cloud;  y  Zf  are  instantaneous  random  co-ordinates  of  the  cloud  center. 

In  view  of  (2)  and  (1)  for  the  distribution  probability  density  of  qn  one  can  obtain  an 
expression: 

V2-1  f 
exp  - 


f(q„)  =  “S^ 


q 


2M  2M 


where 


q*nMyM 


II2k(BI)Ik(B2)cos(2k^) 

k=0 


(3) 


Pl  = 


Ml 


J  hS 

Ik(x)-  are  the  modified  Bessel’s  functions. 

The  first  moment  qn  (mean  over  the  cloud  center  random  positions)  has  the  form  of: 

2Q 


<qn>= 


n<jycrz\J 


=exP| 


y! 

! 

2*; 

2  d) 

To  calculate  the  distribution  function  f(qn)  the  experimental  data  on  S2  and  S2  were 

2  2 

involved  [1],  along  with  the  data  for  <J  and  <7 z  .  from  [2].  The  calculation  results  coincide 
with  the  experimental  conditions  [1]  for  h=300m,  i.e.  weakly  unstable  stratification. 
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M  , 

The  figure  gives  the  graph  for  f(qn) 
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As  the  calculations  have  shown,  at  the  points  of  the  nearest  zone  a  great  uncertainty  in  the 


qn  values  takes  place,  and  an  average  value  of  <qn>  is  not  at  all  representative  for  the 
assessment  of  real  concentrations.  Here  for  the  calculations  of  the  pollutants  impact  one  should 
use  the  probability  calculations  with  f(qn)  with  the  inclusion  of  more  general  risk  conceptions. 
This  fact  should  be  taken  into  consideration  when  calculating  exposure  dose  rates  under 
emergency  releases. 
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EXPERIMENTAL  AND  THEORETICAL  STUDYING  OF  LANGEVIN 
SCHEME  OF  STOCHASTIC  WANDERING. 

ZHUKOV  G.P.,  NIKONOVS. A. 

Scientific  Production  Association  ‘Ttffthoon '  Obninsk,  Russia 
(First  received  12  DFebruary  1998;  accepted  for  presentation  during  IAS-4) 

The  Langevin  equation,  initially  derived  for  describing  the  Brownian  motion  in  the  velocity 
space,  is  now  successfully  used  for  accounting  for  random  wandering  of  liquid  particles  in 
modelling  turbulent  dispersion  of  material.  The  advantage  of  this  approach  is  a  possibility  to 
adequately  represent  both  relative  and  absolute  diffusion.  This  is  because  the  process  of  random 
wandering  of  particles  in  the  coordinate  space  is  non-Markovian,  which  allows  going  beyond  the 
traditional  K-Theory  of  diffusion. 

The  proposed  work  uses  the  numerical  Langevin  model  of  stochastic  wandering  to  analyse 
results  of  the  experiments  on  material  dispersion  from  an  instantaneous  source  in  the 
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atmospheric  boundary  layer  (testing  site  of  the  meteorological  tower,  Obninsk,  Russia).  In  these 
experiments,  a  plume  was  simulated  by  release  of  chaff  with  a  low  sedimentation  rate 
(<30mm/sec).  The  chaff  cloud  was  tracked  using  the  meteorological  radar,  which  made  possible 
determination  of  relative  distribution  of  the  concentration  in  the  cloud  and  calculation  of  the 
variance  in  chaff  concentration  by  three  directions.  First  results  of  these  experiments  were 
published  in  [1].  The  meteorological  conditions  of  these  experiments  were  such  that  the 
stratification  of  the  atmospheric  boundary  layer  ranged  from  almost  neutral  to  moderately 
unstable.  In  the  experiments,  the  conditions  of  cloud  expansion  were:  S2  ~  t3  (at  t  <  tl,  tl  is  the 
Lagrangian  time  scale,  L  is  the  effective  cloud  width  with  the  Gaussian  approximation  of 
concentration  in  it)  S2  ~  t  (at  t  >tl).  This  permitted  estimation  of  tl  and  diffusion  coefficients  for 
the  meteorological  conditions  of  the  experiment.  All  experiments  provided  for  measurements  of 
main  meteorological  parameters  using  instruments  located  at  the  meteorological  tower. 

The  used  stochastic  model  was  validated  against  the  theoretical  dependencies  derived  in  [2]. 
Then,  using  the  values  tl  and  au  determined  in  the  experiments  the  conditions  of  relative  and 
absolute  diffusion  were  reconstructed.  Setting  the  initial  distribution  of  the  velocity  of  liquid 
particles  to  be  Gaussian  resulted  in  the  absolute  diffusion  regime  equivalent  to  a  continuous 
source.  It  was  found  that  the  variance  in  distribution  should  be  equal  to  the  Eulerian  dispersion 
of  the  medium  in  the  release  point.  In  this  case,  we  get  satisfactory  agreement  between  the  curves 
of  growth  of  lateral  dispersion  of  continuous  jet  in  the  IAEA  methodology  [3].  Given  the  delta- 
shape  distribution,  by  the  initial  velocities  the  model  simulates  relative  diffusion,  i.e.  increase  in 
the  size  of  the  instantaneously  released  cloud.  At  large  times,  as  follows  from  the  theory,  both 
regimes  coincide. 

For  determination  of  the  variance  in  meandering  of  the  cloud  in  the  model  and  in  experiment 
the  following  formula  was  used 

My  =  ay-Sy,  (1) 

where  My  is  the  variance  in  cloud  meandering,  ay  is  the  absolute  dispersion  (which  was  taken 
from  the  IAEA  methodology  as  lateral  dispersion  of  continuous  jet  for  experimental 
determination  of  meandering),  Sy  is  the  relative  diffusion  of  expansion  of  an  instantaneous  cloud. 
For  distances  less  than  10  km  the  experimental  and  model  characteristics  of  meandering  showed 
good  agreement.  At  considerable  distances,  the  meandering  obtained  by  the  combination  method 
(experiment  +  IAEA  methodology)  shows  higher  values  than  the  model.  For  example,  at  30  km 
the  variance  in  meandering  is  as  large  as  1  km.  In  our  view,  the  obtained  values  are  indicative  of 
overestimation  of  variances  in  [3]. 

Based  on  the  experimental  data,  we  estimated  a  simple  scheme  to  account  for  the  vertical 
gradient  of  velocity  in  the  model,  namely 

du/dt  =-(u-a )/ tl  +  fu(t)  +  Gco,  (2) 

where  u  is  the  horizontal  velocity,  u  is  the  mean  horizontal  velocity,  fu  is  the  random  force  of  the 
pressure  gradient,  Gt  is  the  vertical  gradient  of  velocity,  co  is  the  pulsation  of  vertical  velocity.  It 
was  concluded  that  such  an  account  leads  to  overestimation  of  the  longitudinal  diffusion  of  the 
cloud.  This  fact  can  be  interpreted  as  violation  of  the  turbulence  uniformity  condition  which  was 
one  of  the  main  assumptions  of  the  model. 
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(First  received  04  December  1997;  accepted  for  presentation  during  IAS-4) 

Monte-Carlo  scheme  of  diffusion  based  on  Langevin  equation  is  considered.  The  conditions 
which  lead  to  absolute  (Taylor  form  of  diffusion  theory)  and  relative  diffusions  are  deduced 
These  conditions  are  checked  using  simple  numerical  model  compared  with  both  the  theoretical 
pridictions  of  dispersion's  growing  of  plume  diffusing  into  semi-infimte  space  and  the 
experimental  data  on  diffusion  plume  from  Obninsk  meteorological  mast  (300  m  of  height).  Ihe 
results  evidence  that  it  is  necessary  to  use  Lagrangian  velocity  variance  in  model  Eulenan  one 
gives  over-  stated  characteristics  of  diffusion.  Also  it  is  shown  that  the  direct  implementation  of 
vertical  gradient  in  Monte-Carlo  Lange-  vin  model  causes  too  fast  diffusion  of  plume. 


EFFECT  OF  FILIFORM-STRUCTURE-BASED,  SPACIALLY-DISTRIBUTED 
AEROSOL  FORMATIONS  ON  ELECTROMAGNETIC  WAVE  PROPAGATION 
OVER  A  SUPER-WIDE  RANGE  OF  FREQUENCIES 
V.  A.  ALEKSASHENKO  1  L.  L  STUFNIKOVA  2 , 

A.  A.  SOLOVYOV 3,  L.  G,  SUKHOVERKHOV  4 

'QosCKJjm,  Moscow  ;  1QosOfi3tn.  Moscow  ;  3  OVTiU,  0»sk;  4  RNTOO  oSferan,  Moscow 
(First  received  28  April  1998;  accepted  for  presentation  during  IAS-4) 

The  results  of  investigation  into  effect  of  filiform-structure-based  spacial  forma  tions  on 
electromagnetic  radiation  over  a  range  of  frequencies  from  radar  to  optical  are  summerized. 
Considerable  recent  attention  has  been  focussed  on  scientific  and  technological  problems 
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related  to  the  capability  for  asserting  influence  on  electromagnetic-wave  propagation  channels 
over  a  super-wide  range  of  frequencies  (from  radar  to  optical)  [1...2]. 

This  capability,  along  with  conventional  use  for  reducing  observability  of  various  objects,  can 
be  used  for  radio  channel  screening  in  a  desired  frequency  band,  for  communication  link 
blocking,  in  anti-terrorist  security  arrangements,  for  assistance  in  offensive  commando  operations 
etc. 

One  possibility  is  that  spacially-distributed  formations  (SDF)  can  be  used  to  significantly  to 
reduce  electromagnetic  radiation  in  a  desired  frequency  band. 

During  the  progress  of  our  work  a  comparative  analysis  of  various  techniques  for  SDF 
generation  has  been  performed  in  terms  of: 

areas  of  application,  operating  frequency  band,  formation  time,  life  time,  weight  and  size, 
attenuation  characteristics,  cost. 

The  following  types  of  spacially-distributed  formations  were  compared: 
plasma  formations;  chaff;  SDF  based  on  excited  molecules;  SDF  based  on  highly-excited  atoms 
and  molecules;  SDF  based  on  ultradispersible  elements;  classic  aerosol  formations,  that  is,  the 
two-phase  systems  containing  dispersible  particles  of  any  form  having  the  representative 
dimensions  much  less  than  the  wave  length  and  the  density  equal  to  density  of  the  bulky 
specimen, 

SDF  based  on  filiform  structures,  that  is,  the  elements  whose  length  is  considerable  greater 
than  thickness  (C/d>5),  and  whose  density  is  one  or  two  orders  of  magnitude  lower  than  the 
density  of  the  bulky  specimen. 

The  analysis  showed  that  the  spacially-distributed  formations  based  on  filiform  structures 
were  preferable. 

The  results  obtained  can  be  summarized  as  follows. 

1. A  theoretical  model  for  generation  of  the  spacially-distributed  filiform  formations  was 
developed,  on  the  basis  of  which  we  have  estimated: 

-  the  critical  frequency  beginning  with  which  the  media  containing  filiform  structures  attenuate 
electromagnetic-radiation  notably  better  than  other  types  of  SDF; 

-  the  attenuation  of  electromagnetic  radiation  per  unit  length  p/C  and  the  absorbability  per  unit 
-weight  G' .  The  values  of  these  quantities  (fl8  +100  dB/m,  G'  =10  ...10  m  /kg.)  are  abnormally 
large,  two  or  three  orders  of  magnitude  larger  than  that  of  other  types  of  SDF  (in  particular,  of 
chaff,  the  most  effective  absorption  medium); 

-  weight  and  consumption  of  a  material  whereof  the  most  effective  SDF  is  developed.  So,  against 
a  radiation  source  moving  at  speed  of  20  m/sec.,  it  was  found  that  SDF  of  representative  size 
10... 100  m,  providing  attenuation  by  20  dB  (100-  fold),  require  (10  ...10  )  kilos  of  material  per 
centimeter  (total  weight  of  0,18. ..4, 3  kg)  depending  on  the  type'of  material  and  the  repre  sentative 
size,  which  is  considerably  less  than  for  other  types  of  SDF. 

2.  The  laboratory  and  quasi-full-scale  experiments  have,  basically,  supported  the  theoretical 
results.  Several  types  of  materials  used  for  SDF  were  identified. 

3.  While  predicted  results  remained  unattainable,  we  were  able  to  obtain  the  attenuation  per  unit 
length  p/C  =10  dB/m  and  the  absorbability  per  unit  weight  G’  =10  ...5—10  m  /kg,  that  is,  the 
parameters  superior  to  those  of  other  types  of  SDF. 

Conclusions: 

1.  The  comparative  analysis  of  various  methods  and  means  for  effecting  the  electromagnetic 
wave  propagation  channels  showed  that  the  filiform-structure-based,  spacially-distributed  aerosol 
formations  are  best  suited  for  this  purpose  since  their  attenuation  characteristics  are  superior  to 
those  of  other  types  of  formations. 
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2.  Futher  investigations  are  needed  to  solve  the  problem  of  determining  the  optimal  composition 
of  the  material  with  the  aim  to  realize  the  theoretical  attenuation  characteristics 
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EXPERIMENTAL  INVESTIGATION  OF  HEAT  TRANSFER  IN  REGULAR  FLOW  OF 

MONODISPERSE  DROPS 

ANKUDINOV  V.  B. .  KLVONOVM.  6. ,  MARUH1N  U.  A. ,  OSORODNIKOV  V.  P. 

Moscow  Power  Engineering  Institute  (  Technical  University) . 

(First  received  27  March  1998;  accepted  for  presentation  during  IAS-4) 

The  importance  of  investigation  of  heat  transfer  in  the  flows  of  monodisperse  drops  is 
connected  with  development  of  untraditiona!  monogranulation  technique.  This  technique  is  based 
on  phenomena  of  forced  capillary  breakup  of  liquid  jet  [1].  One  needs  to  optimize  cooling  rate  of 
drops  in  the  process  of  producing  of  monodisperse  spherical  granules  [2].  It’s  difficult  to  solve  this 
problem  because  of  absence  of  methods  of  heat  transfer  coefficient  calculation.  So  ,  it’s  necessary 
to  obtain  experimental  data  on  heat  transfer  from  the  flows  of  monodisperse  drops. 

For  this  purpose  experimental  unit  was  designed,  which  make  it  possible  to  investigate  heat 
transfer  from  regular  flow  of  monodispers  drops  in  a  wide  range  of  working  parameters. 

Vacuum  oil  is  used  in  it  as  a  working  liquid.  The  unit  is  provided  with  two  types  of  generators. 
This  allowes  one  to  produce  both  the  hollow  and  ordinary  drops  with  diameter  range  50  -  3000 
mkm. 

For  keeping  temperature  of  oil  in  the  generator  constant  the  termostabilization  system  on  the 
base  of  highly  precise  temperature  regulator  was  designed.  This  system  provides  constant 
temperature  with  deviation  no  more  than  0.  1  K. 

A  thermocouple  detector  for  measurements  of  drops  temperature  in  the  flow  was  designed.  In 
it  the  flow  of  monodisperse  drops  has  transformed  in  a  continues  flow  and  than  the  oil 
temperature  has  measured.  The  temperatures  is  measured  by  copper-  constantan  thermocouples. 
The  heat  transfer  coefficient  is  determined  from  heat  balance  equation  for  drop. 

Designed  investigation  method  allowes  one  to  determine  heat  transfer  coefficient  with  the 
error  no  more  than  20%.  The  experimental  data  obtained  allowes  one  to  analyze  heat  transfer 
from  monodisperse  drop  flow. 
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CONCEPT  OF  POLARIZED  LIGHT  SCATTERING  MATRIX  CORRECTNESS 
GERMOGENOVA  T.A.,  KONOVALOV  N.V.,  FAVELYEVA  E,B. 

fdetib/sh  Institute  of  dftfttied  Mathematics.  Russian  deadend/  of  Sciences. 

Miusskat/a  Si j.  V,  Moscow,  Russia,  1250Y7  fax  7-095-9720737 
(First  received  26  February  1998;  accepted  for  presentation  during  IAS-4) 

The  polarization  effects  play  an  essential  role  in  the  radiative  transfer  in  oceans,  in 
atmospheres  of  the  Earth  and  of  planets,  in  astrophysical  objects.  The  contemporary 
experimental  facilities  are  able  to  fix  the  polarization  value  beginning  with  the  thousandth 
fraction  of  percent.  The  polarization  effects  registration  results  in  the  sharp  increase  contents  and 
size  of  an  accessible  information.  It  permits  to  interprete  and  understand  more  deeply  the  physical 
processes  in  real  objects,  to  obtain  qualitative  and  quantitative  characteristics  of  the  scattering 
substance  nature. 

In  our  report  some  aspects  of  transfer  theory  and  numerical  methods  relating  to  the  polarized 
light  transfer  in  scattering  and  absorbing  media  are  considered.  The  conception  of  the  non¬ 
negativity  of  polarized  scattering  matrices  is  the  base  of  developed  theory. 

The  key  moment  of  this  theory  is  the  Stokes  cone  introducing.  This  cone  is  the  set  of  Stokes 
vectors  satisfying  some  inequalities  in  four-dimensional  real  vector  space.  Those  inequalities 
imply  from  a  physical  analysis  of  Stokes  parameters,  characterizing  the  polarized  light.  The 
matrix,  transforming  linearly  the  Stokes  vectors  is  named  nonnegative,  if  any  Stokes  vector  is 
transformed  also  into  Stokes  vector. 

Almost  complete  absence  of  the  information  on  scattering  matrices  for  real  physical  objects  is 
the  obstacle  to  the  successful  solution  of  the  polarized  transfer  problems.  The  scattering  matrices, 
which  are  measured  experimentally  or  obtained  numerically,  are  always  determined  with  errors 
and  are  not  nonnegative.  Thus,  the  main  problem  of  the  polarized  transfer  theory  is  a  problem  to 
develop  a  physical  correctness  (non-negativity)  criterion  for  scattering  matrices,  to  check  and 
correct  the  known  scattering  matrices. 

We  formulate  in  report  the  necessary  and  sufficient  conditions  of  the  non-negativity  of 
polarized  scattering  matrices  in  the  form  convenient  for  practical  use. 

The  correction  algorithm  for  polarized  scattering  matrices  which  are  not  non-negative  is  proposed 
and  discussed.  It  is  based  on  the  combination  of  the  well-known  methods  for  extremal  problems: 
methods  of  the  steepest  gradient  descent,  Gelfand-Cetlin  method  of  "ravines"  and  local  step 
search.  Our  correction  algorithm  has  been  developed  and  realized  in  FORTRAN  codes.  The 
experimental  matrices  of  radiative  scattering  by  the  natural  ocean  waters  have  been  studied.  We 
found  them  to  be  incorrect  at  the  scattering  angles  near  0  or  180  degrees,  where  the  measurement 
accuracy  is  low.  These  matrices  have  been  corrected. 

Numerical  transport  methods  and  Monte-Carlo  methods  require  a  very  large  calculation  time 
in  problems  for  optically  thick  media.  It  is  naturally  to  use  in  those  problems  the  asymptotic 
approaches  developed  in  traditional  (scalar)  transfer  theory.  Our  investigations  in  this  direction 
are  based  on  the  analysis  of  characteristic  equation  taking  into  account  the  polarization  effects.  In 
general  suppositions  we  have  investigated  the  structure  of  the  characteristic  equation  spectrum 
and  establish  base  properties  of  the  main  eigenvalue  and  corresponding  eigenfunction, 
determining  radiative  regime  far  from  irradiated  boundaries. 
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COLLECTION  OF  EMISSION  FROM  OSCILLATING  DIPOLES  INSIDE  AN 
ILLUMINATED  MICROSPHERE:  ANALYTICAL  INTEGRATION  OVER  A 

CIRCULAR  APERTURE 
PENDLETON  J.D.,  HILLS.C. 

US  Army  Research  Laboratory  A77~N:  AMSRL-JS-  £  £ 

2800  Rounder  MM  Road,  Adelfihi,  Maryland  20783-  7797;  dftendlel®  arl  jnil  shM@arl  JnU 
(First  received  29  January  1998;  accepted  for  presentation  during  IAS-4) 

We  describe  a  method  for  analytically  integrating,  over  a  circular  aperture,  the  emission  from 
an  illuminated  microsphere  containing  a  uniform  distribution  of  molecules.  Each  molecule  is 
modeled  as  an  oscillating  dipole  with  polarizability  proportional  to  the  internal  (Mie)  electric  Field 
at  its  location.  The  model  is  useful  for  investigating  fluorescence,  Raman,  or  other  emission  from 
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OPTICAL  PROPERTIES  OF  NON-SPHERICAL  AEROSOL  PARTICLES  IN 
RANDOM  ORIENTATIONS 

SUTHERLAND  R.A.,  KLETT  J.D. 

US  Army  Research  Laboratory,  Atmosfiheric  Effects  branch,  White  Sands  Missile  Range,  Near  Mexico,  USA 
(First  received  02  March  1998;  accepted  for  presentation  during  IAS-4) 

Several  approximate  methods  for  modeling  the  electromagnetic  (em)  scattering  and  extinction 
properties  of  non-spherical  aerosol  particles  are  presented  and  applied  to  the  practical  problem  of 
modeling  the  composite  properties  of  ensembles  of  random  orientations.  The  random  orientation 
distributions  are  themselves  modeled  using  semi-empirical  methods  approximating  the  effects  of 
atmospheric  turbulence.  Although  some  of  the  methods  are  applicable  to  arbitrary  shapes  we 
confine  our  attention  to  homogeneous  cylinders,  discs,  and 
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spheres  for  which  there  are  some  exact  solutions  available  for  comparison.  Methods  include  the 
classical  approaches  such  as  the  Rayleigh-Gans  (RG),  Anomalous  Diffraction  (AD),  Wentzel- 
Kramers-Brillouin  (WKB)  methods  (  Klett&  Sutherland,  1992;  Lopatin  &  Shepelevich,  1995), 
and  various  exact  and  approximate  solutions  in  the  "IPHASE"  collection  of  Evans  (1996). 

Most  of  the  methods  include  the  full  vector  (polarimetric)  propagation  and  include  extinction, 
absorption,  and  scattering  in  all  directions  denoted  as  the  differential  cross-section,  the 
equivalent  of  the  classical  phase  function  used  in  optics.  The  particle  orientation  model  is  based 
upon  semi-empirical  relationships  valid  for  the  inertial  subrange  of  turbulence  often  used  to 
approximate  the  real  atmosphere.  Results  for  thin  cylinders  show  a  tendency  for  particles  to 
orient  in  the  stable  fall  mode  (long  axis  horizontal)  for  low  levels  of  turbulence  as  long  as  the 
particle  lengths  are  on  the  order  of  the  inner  scale  (ie.  a  few  millimeters),  otherwise  the  more  usual 
uniform  random  approximation  applies.  The  paper  reaffirms  our  earlier  assessment  of  the  WKB 
method  which  offers  a  viable  alternative  to  the  more  widely  used  RG  and  AD  approximations 
and  provides  a  significant  improvement  in  accuracy  with  only  a  slight  increase  in  mathematical 
complexity. 
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METHODS  AND  COMPUTATION  CODES  FOR  CALCULATION  OF 
BACKGROUND  OBJECT  RADIANCES  WITH  ACCOUNT  OF  AEROSOL 

SCATTERING 

VESELOV  D.P.,  MIRSOEVA  L.A.,  6RIPQST  S.B.,  SEMENOVA  V.I.,  LOBANOVA  6 J., 

POPOV  OJ. 

dll-Russian  scientific  center  "SOJ  named  after  S  J .  Vavilov  ; 

JBirjevatfa  linia,  12,  St-Retersburg ,  Russia . 

(First  received  18  November  1997;  accepted  09.02. 98 for  presentation  during  IAS-4) 

In  SOI  during  some  years  the  methods  and  computation  codes  for  calculation  of  radiative 
characteristics  of  the  system  the  Earth-atmosphere  were  developed  in  ultra  violet,  visible  and 
infrared  spectral  ranges.  The  code  was  developed  to  calculate  background  radiances  with  an 
approach  of  single  scattering  of  solar  radiation  for  different  combination  of  aerosol  models  and 
wide  range  of  illumination  and  observation  conditions  in  the  spectral  interval  1...3.0  mcm  with 
spectral  resolution  0.025  mcm.  The  software  operates  with  data  base  including  altitude  (up  to  100 
km  with  a  step  1  km)  and  spectral  profiles  of  aerosol  attenuation  and  scattering  factors  for 
nearground,  tropospheric,  stratospheric  and  mesospheric  aerosols  in  different  regions.  The 
software  uses  C-language  and  operational  systems  Windows  3.1,  Windows  95,  Windows  NT.  The 
requirements  to  hardware  are  following:  processor  486-DX2-  66,  operative  memory  >4  Mb,  the 
data  base  storage  of  hard  disk  - 10  Mb. 
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LOW  THRESHOLD  OPTICAL  BREAKDOWN  OF  AIR  AND  FORMATION  OF 
DAMAGES  TO  ALKALI  HALIDE  SURFACES 
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Key-words:  optical  breakdown  of  air,  threshold  breakdown  lowering,  alkali  halide  crystal  surface, 
underthreshold  phenomena,  formation  of  damages 

It  is  well  known  that  the  presence  of  small  particles  in  an  intense  laser  beam  reduces  the 
threshold  for  laser  air  breakdown.  It  is  also  well  known  that  laser  air  breakdown  threshold  near  a 
solid  surface  is  lower  than  that  far  from  such  a  surface.  This  type  of  air  breakdown  is  named  as 
low  threshold  optical  breakdon  of  air  (LTOBA).  Since  seventies  much  attention  is  being  given  to 
studies  of  both  air  breakdown  in  the  presence  of  aerosol  particles  and  LTOBA.  Many 
investigations  have  been  performed  for  various  materials  of  aerosol  particles  and  targets,  at 
various  laser  wavelengths  (0.26  -  10.6  urn),  spot  sizes  and  pulse  durations.  In  the  course  of  those 
investigations  it  has  been  revealed  that  the  problem  of  aerosol  induced  laser  breakdown  of  air  and 
the  problem  of  LTOBA  are  rather  similar  [1].  That  is  why  the  results  of  investigations  of  the 
former  are  very  interisting  for  those  who  are  studying  the  latter  and  vice  versa. 

In  this  report  some  results  of  many  years  studying  LTOBA  under  the  action  of  TEA  C02 
laser  pulses  on  the  targets  of  various  materials  have  been  presented.  The  main  attention  has  been 
given  to  LTOBA  near  surfaces  of  optically  polished  plates  made  of  NaCl  and  KC1. 
Underthreshold  phenomena  and  macroscopic  surface  damages  formation  have  been  studied. 

First  of  all  the  presence  of  spot  size  dependence  of  LTOBA  threshold  should  be  mentioned.  This 
dependence  has  been  observed  by  us  not  only  in  the  case  of  air-crystal  interface  irradiating  but 

also  in  the  case  of  irradiating  interface  of  liquid-crystal.  Liquids  (H2O,  CCI4)  with  various 
absorption  coefficients  have  been  used.  Obtained  data  confirm  that  LTOBA  initiation  is  a  result 
of  temperature  growth  of  absorbing  inhomogeneities  (AI)  of  crystal  surface  layer  under  the  action 
of  laser  pulse. 

The  nature  and  localization  of  AI  in  a  crystal  surface  layer  have  been  studied.  It  has  been 
believed  that  AI  may  be  localized  both  over  surface  and  under  it.  Theoretical  analysis  and 
experimental  study  of  damage  threshold  dependences  on  radiation  incidence  angle,  radiation 
polarization  and  mentioned  type  of  AI  localization  have  been  carried  out.  It  has  been  shown  that 
LTOBA  is  initiated  with  heating  of  AI  localized  under  a  crystal  surface.  These  AI  may  be  a  result 
both  crystal  growth  technology  and  technology  of  surface  poliching.  The  nature  of  AI  caused 
with  crystal  growth  technology  has  been  studied  with  electron  scan  microscope  and  electron  X- 
ray  microanalyzer.  It  has  been  shown  that  they  are  microareas  with  high 
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concentrations  of  heavili  absorbing  molecular  ions.  AI  caused  with  technology  of  surface 
polishing  are  most  probably  abrasive  grains. 

Light  and  charged  particles  emission  pulses  as  a  result  of  crystal  surface  irradiation  at  low  laser 
pulses  intensity  q  (0.1  -  10  MW/cm2)  have  been  studied.  An  estimation  results  of  AI  temperature 
growth  (100  K  at  q  =  1  MW/cm2)  and  peculiarities  of  observed  signals  kinetics,  light  pulses 
spectra  and  some  other  their  characteristics  cannot  be  explained  on  the  base  of  thermal  nature. 
On  the  contrary,  all  obtained  data  do  not  contradict  idea  that  observed  light  and  charged 
particles  pulses  are  caused  by  triboluminescence  and  fractoemission  accordingly.  Both  of  them 
are  a  result  of  cracs  and  microcraters  formation  in  surface  layer  under  the  action  of  thermal 
stresses  arising  near  by  heated  AI.  In  accord  with  an  estimation  (at  temperature  growth  100  K) 
stresses  may  reach  a  value  ~104  kg/cm2,  whereas  yield  stress  of  crystal  is  20  kg/cm2.  This  means 
that  crystal  area  surrounding  AI  ought  to  crack  even  at  q  ~  0. 1  MW/cm2. 

It  has  been  shown  experimentally  that  arising  of  charged  particle  caused  by  surface  cracking 
under  mechanical  action  on  crystal  leads  to  lowering  of  plasma  formation  threshold  under  the 
action  of  laser  pulse  synchronized  with  surface  cracking  process.  Lowering  threshold  of  LTOBA 

(from  130  to  70  MW/cm2)  near  mechanically  damaged  surface  has  been  observed. 

The  possible  mechanism  of  optical  breakdown  lowering  of  air  near  solid  surface  has  been 
suggested.  In  accordance  with  it  activization  of  cracking  process  of  surface  layer  at  laser  pulse 
intensity  increase  up  to  breakdown  threshold  leads  to  electron  concentration  growth  and  electron 
avalanch  development  in  electrical  field  of  laser  radiation.  Such  being  the  case  breakdown 
development  has  to  take  place  if  laser  pulse  fluence  Q  and  laser  pulse  intensity  exceed  accordingly 

Qa  and  q^  at  a  moment  of  avalanche  development.  Here  Qa  is  a  value  of  Q  which  provides  a 

necessery  concentration  of  initial  electron  for  avalanch  development  and  q^  is  a  value  of  q  which 
provides  increasing  of  electron  concentration.  A  truth  of  this  model  has  been  confirmed  in 
experiments  carried  out  in  a  wide  range  of  q.  In  the  course  of  them  dependence  of  plasma 
formation  threshold  on  q  has  been  observed.  These  data  are  in  agreement  with  the  results  of 
theoretical  analysis. 

The  sequence  of  processes  leading  to  macroscopic  damage  to  crystal  surface  under  the  action  of 
overthreshold  pulses  has  been  presented.  They  are  -  heating  AI  of  surface  layer,  formation  of 
microcracks  and  microcraters  on  it,  fractoemission  out  of  microcracks  and  microcraters, 
avalanche  development  and  plasma  formation  near  the  surface,  heating  surface  layer  under  the 
action  of  vacuum  ultra-violet  radiation  of  plasma  and  macrocracks  formation  on  the  surface 
under  the  action  of  thermal  stresses. 
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When  the  investigating  the  destruction  process  and  describing  the  mass  and  heat  exchange  of 
ice  aerosol  particles  under  laser  beam  radiation  a  large  number  of  particles  may  be  treated  as 
plate  disk,  the  thickness  of  which  is  less  than  its  radius  [1],  The  physical  evaluations  show  that 
energy  demand  and  time  necessary  to  heat  an  ice  aerosol  particle  up  to  the  melting  temperature 
are  significantly  lower  than  those  for  the  melting  process.  Similarly,  energy  expense  and  melting 
time  are  significantly  lower  than  evaporation  time  and  evaporation  energy  of  a  particle, 
transformed  into  a  droplet. 

Studying  the  sublimation  and  evaporation  process  of  a  single  ice  disk  is  made  at  temperature 
T,K  and  heat  release  intensity  q,W/m3  averaged  over  the  volume  of  the  aerosol  particle.  If  the 
beam  intensity  is  moderate,  then  the  melting  temperature  is  not  reached.  Let's  call  the  maximum 
heat  release  intensity  q,  at  which  the  particle  is  not  melted,  threshold  of  melting  qmeit.  In  the  first 
its  value  depends  on  ambient  air  temperature  Tm  ,  pressure  qmeit.  and  minimum  particle  size  (half 
thickness  of  the  disk).  In  Fig.  1  the  dependence  of  qmeit-  value  on  the  ambient  temperature  Tm  is 
drawn  at  a  pressure  p00  =  1  bar  and  a  disk  half  thickness  r=d/2— lmkm.  For  comparison,  the 
dependencies  of  qmeit  value  versus  are  also  drawn  for  a  sphere  and  long  thin  cylinder  of 
r=lmkm. 
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Fig.  1.  1-  plate  (disk);  2  -  cylinder;  3-  sphere. 


Thermal  physical  and  optical  properties  of  ice  and  water  are  insignificantly  different  ones 
from  another  [1-3],  except  thermal  conductivity  coefficient  and  vapour  saturation  pressure.  At 
the  same  time  the  vapour  mass  flow  from  the  disk  surface  is  significantly  less  than  that  from  the 
cylinder  surface.  The  latter  is  less  than  vapour  mass  flow  from  the  sphere  surface  if  the  cylinder 
and  sphere  radii  are  equal.  Thus,  the  phase  state  of  an  aerosol  particle  (ice  or  water)  influences 
heating  and  evaporation  process  firstly  through  the  ice  aerosol  particle  form.  When  q<  qmeit  the 
particle  slowly  sublimates  losing  its  mass.  The  dependencies  of  the  ice  particle  evaporation 
efficiency  on  ambient  physical  parameters,  incident  radiation,  particle  size  are  investigated.  The 
characteristics  of  plate  (disk)  and  spherical  ice  particles  sublimation  and 
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evaporation,  as  well  as  the  super  cooled  water  droplet  evaporation  are  compared.  This  work  is 
done  under  the  financial  support  of  the  Russian  Foundation  of  Fundamental  Investigation 
(RFFI)  and  ISTC  (Project  200). 
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Gas  disperse  systems,  consisting  from  small  disperse  particles  of  a  metal  or  their  connections, 
weighted  in  gas  mix,  present  significant  interest  as  in  fundamental,  as  applied  areas  of  a  science. 
For  example,  such  disperse  system  make  the  basis  of  an  active  medium  of  a  lot  of  lasers  on  the 
metal  vapours,  chemical  pulsed  oxygen  -  iodine  and  HF  lasers  with  the  next  aerosol  parameters: 
radius  of  particles  ~  0,1  pm,  and  their  concentration  ~  109  cm'3.  In  this  connection,  the  solution 
of  the  problem  of  reception  submicron  aerosol  of  high  concentration,  homogeneously  dispersed  in 
large  volume  is  very  important  for  prepare  biphase  active  medium.  Existing  mechanical,  chemical, 
electrolitical,  condensional  and  other  methods  of  reception  of  powders  not  always  satisfy  to  the 
requirements,  presented  to  the  ultradisperse  systems  in  the  attitude  of  dispersion,  the  forms, 
distribution  of  particles  on  the  sizes  and  pollution  by  extraneous  impurity.  As  practice  has  shown, 
method  of  electrical  explosion  of  wire  and  a  levitation  method  of  condensational  reception  of 
powders  on  opportunities  are  the  most  suitable  for  the  decision  of  specified  problem.  These 
methods  permit  to  receive  ultradisperse  powders  with  particles,  possessing  small  average  size, 
narrow  distribution  on  the  size,  spherical  form  and  high  cleanliness,  but  in  comparison  small  area 
of  the  space  (a  10  2  cm 3),  and  problem  of  homogeneous  filling  of  large  volumes  (>  10 3  cm 3)  by 
small  disperse  metal  particles  with  high  concentration  do  not  decided.  By  use  ready  powders, 
dispersed  by  dispergator,  it  is  difficult  technically  to  supply  required  parameters  of  dispersion,  size 
and  concentration  of  particles,  as  well  as  uniformity  of  filling  whole  working  volume,  because  of 
agglomeration  and  moulding  of  disperse  particles.  Besides,  the  filling  of  large  aerosol  volumes 
with  the  help  of  dispergators  proceeds  for  the  reasonably  large  times  >  10  minutes  in  comparison 
with  a  time  of  submicron  aerosol  life,  which  for  particles  in  a  range  of  sizes  r0  =  0,09  •*-  0,4  pm 
makes  ~  200  sc. 

In  the  present  work  a  new  way  of  reception  of  biphase  laser  active  medium  from  submicron 
conducting  particles  of  high  concentration,  concluded  in  evaporation  previously  put  on  a 
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internal  wall  of  a  quartz  chamber  of  a  thin  metal  layer  in  electromagnetic  field  of  a  solenoid  and 
subsequent  condensation  of  metal  vapours  is  offered.  We  this  device  for  reception  large  aerosol 

V°l  Ttequart z  cylindrical  chamber,  with  temperature  melting  of  walls  considerably  exceeding  m 
melting  temperature  of  a  metal  film,  is  placed  in  uniform  electromagnetic  field  of  a  solenoid. 
Aerosol  reactor  consists  also  of  a  power  supply  and  battery  of  condensers  C.  On  a  internal  wall  of 
a  quartz  chamber  on  all  length,  or  in  a  kind  of  a  closed  final  ring  on  a  centre,  a  film  from  a  chosen 
metal  and  given  thickness  is  previously  put  plasma  powdered  or  other  way  For  protection  a 
chamber  butt-end  walls  from  hit  of  a  metal  and  ensuring  of  homogeneous  filling  of  volume  by 
metal  vapours  the  film  evaporation  can  be  conducted  at  laminar  flow  of  a  carrying  gas  through 
unions  on  the  ends  of  a  chamber,  in  conditions  of  atmospheric  or  lowered  pressure  _  The  linear 
sizes  of  aerosol  reactor  are  not  limited  and  determined  by  the  requirements  of  particular 

teClWork  of  aerosol  reactor  we  shall  consider  for  a  case,  when  the  metal  film  is  put  on  all  length 
of  a  internal  cavity  of  a  quartz  chamber.  A  block  from  n  electrical  condensers  of  designed 
capacity  discharge  for  a  small  time  t  on  a  solenoid  with  given  parameters:  by  the  length  1  number 
of  coils  N,  section  of  wires  S  and  resistance  of  a  primary  winding  R.  Inside  a  closed  cavity  of  a 
primary  winding  with  the  inductance  L  a  uniform  magnetic  flow  <t>  sufficient  for  evaporation  for 
a  short  interval  of  a  time  of  a  metal  film  is  created.  Further,  the  metal  vapours  are  interacted  with 
a  environmental  cold  gas  and  undergo  a  condensational  jump,  accompanied  by  formation  of 
submicron  metal  particles.  The  necessary  average  size  of  formed  particl es  and  then 
are  reached  by  variation  of  thickness  of  a  initial  metal  film,  as  well  as  electrical  parameters  of  the 
unit  Evaporation  of  a  metal  film  and  vapour  condensation  in  a  flow  of  a  calling  gas  gives  a 
additional  opportunity  of  variation  the  aerosol  particle  size.  Combined  use  of  all  parametras, 
influencing  on  the  aerosol  particle  size  (thickness  of  a  film,  electrical  parameters  of  the  unit, 
pressure  and  sort  of  a  gas,  the  speed  of  a  gas  flow),  permits  to  change  the  average  size  of  particles 
over  a  wide  range  from  tens  up  to  thousands  angstrem  and  to  reach  homogeneous  fij'  ngby 
particles  whole  aerosol  cavity  volume.  The  scheme  of  aerosol  chamber  with  a  limited  length  of  a 
film  has  a  additional  opportunity  of  variation  of  aerosol  parameters  at  the  expense  of  change  o 
length  evaporated  film.  Besides,  this  scheme  is  more  preferable  from  the  point  °f™wof 
protection  a  chamber  butt-end  walls  from  hit  of  a  metal,  that  inadmtssiblly,  for  example,  by  use 
of  such  chamber  inside  an  optical  cavity  of  a  laser  to  reception  of  biphase  actl™ 
offered  method  is  universal  in  relation  to  various  metals  and  alloys  to  receive  for  short  times  large 
aerosol  volumes  from  ultradisperse  particles  with  the  small  average  size,  high  concentration, 
narrow  distribution  on  the  size  and  spherical  form. 
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A  perspective  direction  in  the  field  of  creation  powerful  pulsed  cheinical  HF  gcnerators  - 
amplifiers  is  to  use  the  photon  -  branching  chain  (PBC)  reaction,  which  is  ignited  in  biphase  active 
medium,  i.e.  in  the  medium,  containing  by  a  working  gas  and  at  ultrafine  passive  particles 
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of  a  metal.  However,  here  unsolved  remains  the  problem  of  reception  and  homogeneous  filling  of 
large  working  volumes  of  a  laser  (V  >  10 3  cm 3)  by  the  submicron  monodisperse  aerosol  for  small 
times,  not  exceeding  of  lifetime  of  such  aerosol  with  given  properties:  by  the  size  of  particles  ro  * 

0,09  0,4  [im  and  their  concentration  n  *  10  9  -s- 10 7  cm*3. 

In  the  present  work  a  new  design  of  high-power  pulsed  HF  laser  on  PBC  reaction  which 
initiated  in  the  aerosol  reactor  is  offered  in  essence.  In  such  closed  scheme  of  a  laser,  for  the  first 
time  including  by  the  device  for  reception  and  homogeneous  filling  of  working  volumes  by  the 
ultrafme  aerosol,  is  considerably  reduced  a  formation  time  of  biphase  active  medium  and  is 
ensured  required  parameters  of  disperse  components. 

The  optical  scheme  of  a  laser  consists  from  unstable  telescopic  cavity,  structurally  connected 
with  aerosol  reactor.  On  a  forward  cavity  mirror  a  aperture  of  connection  with  a  specifying 
generator  is  executed.  Aerosol  reactor  represents  cylindrical  chamber  from  tempriturefirmed 
quartz  glass,  on  a  internal  wall  of  which  a  aluminium  film  of  given  thickness  is  previously  put 
plasma  dusting  or  other  way.  Reactor  consists  also  from  a  solenoid,  power  supply  and  battery  of 
condensers.  The  linear  sizes  of  aerosol  reactor  are  defined  by  a  design  of  a  optical  cavity. 

The  formation  of  biphase  active  laser  medium  in  the  aerosol  reactor  occurs  at  the  expense  of 
evaporated  metal  film  in  magnetic  field  of  a  solenoid  and  subsequent  condensation  metal 
vapours.  For  protection  of  cavity  mirrors  from  metal  vapours  hit  and  both  for  ensuring  of 
homogeneous  filling  of  reactor  volume  by  the  aluminium  vapours  the  evaporation  of  a  film  is 
carried  out  at  laminar  flow  of  carrying  gas  through  unions  on  the  ends  of  a  chamber.  The  small 
additive  of  a  oxygen  in  the  mixture  results  in  formation  oxidised  film  on  a  surface  of  formed 
aluminium  particles.  Such  oxidised  film,  thickness  10  —  20  angstrem,  prevents  spontaneous 
hydrogen  -  fluorine  ignition  of  a  working  laser  mix  at  mixing  with  disperse  component.  The 
necessary  average  size  of  formed  particles  and  their  concentration  are  reached  by  variation  of  a 
initial  film  thickness,  as  well  as  electrical  parameters  of  the  unit.  Combined  use  of  all  parameters, 
influencing  on  the  aerosol  size  (thickness  of  a  film,  electrical  parameters  of  the  unit,  pressure  and 
speed  of  a  gas  flow),  permits  to  change  the  average  size  of  particles  over  a  wide  range  from  tens 
up  to  thousands  angstrems  and  to  reach  homogeneous  filling  by  particles  whole  workmg  volume 
of  a  chamber.  The  aerosol  chamber  scheme  with  a  limited  length  of  a  film,  dusted  manner  of  a 
ring  on  a  chamber  centre,  has  more  one  additional  opportunity  of  aerosol  parameters  variation  at 
the  expense  of  evaporated  film  length  change.  Besides,  this  scheme  is  more  preferable  from  the 
point  of  view  of  protection  edge  of  a  chamber  walls  from  metal  hit,  that  madnusseble  by  use  of 
such  chamber  inside  a  laser  cavity  to  reception  of  biphase  active  medium.  The  offered  method  of 
the  biphase  active  laser  medium  creation  is  universal  in  relation  to  various  metals  and  alloys  and 
permits  to  receive  for  small  time  large  aerosol  volumes  from  ultradisperse  particles  with  the  small 
average  size,  high  concentration,  narrow  distribution  on  the  size,  spherical  form. 

Pulse  from  external  IR  laser  source  through  a  central  connection  aperture  on  a  source  cavity 
mirror  initiates  reaction  in  a  central  zone  at  evaporation  by  IR  radiation  of  disperse  aluminium 
particles,  previously  formed  in  the  aerosol  reactor.  Again  the  arising  radiation,  superior  initial  on 
energy,  initiates  reaction  in  following  cylindrical  zone,  possessing  by  greater  volume  and  etc.. 
Mirrors  consistently  “ignite”  reaction  in  all  volume,  changing  a  direction  of  photons  movement. 
In  essence  in  this  scheme  arises  autowave  process  of  excitation  in  active  laser  medium  the  self- 
preservation  of  photon  branching  zones. 

In  particular  accounts  the  following  characteristics  of  a  offered  design  of  a  laser  were 
accepted.  A  length  of  unstable  telescopic  cavity  lc  =  49,5  cm,  diameter  of  the  first  mirror  di  =  14 
cm,  diameter  of  the  second  mirror  =  6  cm  and  it  focal  distance  F  =  53  cm,  diameter  of  source 
aperture  do  =  1  cm.  Accordingly,  the  linear  sizes  aerosol  reactor  were  chosen  following:  1 
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=  50  cm,  diameter  of  quartz  chamber  d  =  15  cm  with  thickness  of  walls  H  =  1  cm.  On  a  internal 
wall  of  a  chamber  on  all  length  a  aluminium  film  by  thickness  h  =  350  nm  is  put,  for  evaporation 
of  which  appropriate  parameters  of  the  aerosol  reactor  electrical  circuit  were  selected.  Accounts 
have  shown,  that  the  solenoid  with  a  primary  winding  from  a  copper  wire  by  a  diameter  of  4  mm, 
number  of  coils  Nj  =50,  as  well  as  condenser  with  capacity  C  =  10  mf  and  voltage  U  =  30  kV 
provides  reception  of  aluminium  aerosol  with  radius  of  particles  ro  =  0,2  pm  and  concentration 
Naj  =  1,3  x  108  cm'3.  Then,  at  specified  parameters  of  aerosol,  cavity  and  intensity  of  initiating  IR 
laser  radiation  Io  =  3  MW  /  cm2  the  output  power  of  HF  laser  P  =  5xl010  W  and  amplifier 
coefficient  on  energy  s  =  648  is  reached. 


1379. 

YflK  541.18 

TIME  DYNAMYCS  OF  THE  DISPERSE  COMPONENT  OF 
THE  BIPHASE  LASER  ACTIVE  MEDIUM 

LETFULUN  R.R.,  MEUKHOV  K.GL,  IGOSHIN  V.I. 

Lebedev  Physics  Institute  of  Russian  dcadenty  of  Sciences  (Scunara  Branch) ,  Novo -Sadovaya  St.  22  f,  Santana 
W30//,  Russia,  Tet:+7(8i6  2)3'//'/#/.  Pax: +7 (296  2)355600.  E-nudl:  fian@ssu  samana  nu 
(First  received  25  December  1997;  accepted  for  presentation  during  IAS-4) 

Heterogenius  chemical  active  systems,  consisting  from  disperse  particles  of  metal  or  then- 
compounds  suspend  in  gas  mixtures,  present  a  significant  interest  for  getting  the  high 
concentrations  of  free  atoms  (active  chemical  reaction  centres)  in  the  quantum  electronics  for 
making  the  active  medium  of  lasers.  So,  for  instance,  disperse  phase  forms  a  base  of  the  active 
medium  variety  of  lasers  on  metal  vapours  [1],  as  well  as  in  under  development  the  pulsed 
chemical  oxygen-iodine  [2]  and  fluorine-hydrogen  [3,4]  lasers. 

Main  defect  of  lasers  on  the  biphase  active  medium  is  a  quick  degradation  of  the  disperse 
component  and,  consequently,  small  lifetime  of  the  active  medium  with  given  characteristics.  Ever 
changing  with  time  of  the  disperse  phase  properties  lead  to  worsening  the  output  features  of  laser, 
or  to  breakdown  of  laser  generations  in  general.  Regrettably,  in  the  laser  studies  on  disperse 
medium  was  not  conducted  analysis  of  degradation  processes  of  the  biphase  active  medium,  and 
not  determined  possible  limits  of  changing  the  aerosol  parameters,  for  which  laser  generation  on 
such  scheme  impossible.  In  particular,  small  lifetime  existence  of  given  working  mixture  of  a  HF- 
laser  with  disperse  phase  insufficient  for  preparing  of  master  generator  and  initiating  a  laser  in  the 
experiment,  can  be  one  of  the  possible  reasons  that  hitherto  experimentally  not  received  its 
generation. 

This  work  is  devoted  to  detailed  studying  the  processes  of  disperse  component  degradations  of 
the  active  medium  of  pulsed  chemical  oxygen-iodine  and  HF-Iasers,  considered  with  provision  for 
coagulation  [5]  particles,  their  gravitation  precipitation  and  electrostatic  scattering. 

The  range  at  most-possible  parameters  of  the  disperse  component,  under  which  possible 
generation  of  pulsed  chemical  oxygen-iodine  and  HF-lasers,  is  determined  from  laser-chemical 
kinetics  and  the  aerosol  optics  analysis,  calculated  by  diffraction  Mie  theory  [6].  For  a  HF-Iaser  a 
radius  of  aluminium  particles  must  falls  within  ro  =  0.09  -*•  0.4  pm,  but  their  concentration, 
accordingly,  No  =  10  9  10  7  cm  *3.  In  the  case  of  a  pulsed  chemical  oxygen-iodine  laser  on 

biphase  active  medium  must  satisfy  parameters:  radius  of  iodine  particles  ro  <  0.04  pm  at 
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concentrations  N0  >  106  cm*3,  or  radius  of  iodine  particles  r0  =  l-s-5  pm  under  their  concentrations, 
accordingly,  N0  =  4* 1 0  4  +  8- 1 0  3  cm  "3. 

It’s  shown  that  main  contribution  to  disperse  component  degradation  of  the  active  medium  of 
lasers  contributes  a  process  of  Brownian  coagulation,  changing  by  precipitation  for  big  particles. 

Take  as  a  criterion  of  active  medium  optical  transparency  for  laser  radiation  a  condition  Isca 
/Io  «  1,  where  Isca  and  Io  -  intensities  of  scattering  and  incident  radiation,  most  possible  value  of 
time  of  existence  of  the  biphase  active  medium  of  said  lasers  was  evaluated.  So,  for  instance,  for  a 
HF-laser  the  maximum  scattering  of  radiation  on  X  =  3.3  pm  correspond  to  the  size  of  the 
aluminium  particles  r  =  0.6  pm,  consequently,  chosen  by  us  criterion  will  be  executed,  if  in  result 
distribution  on  sizes  N(r)  practically  particles  of  specified  radius  are  absent.  Coming  from  this, 
and  considering  all  processes,  which  is  leading  to  the  diligence  of  aluminium  aerosol  in  the  active 
medium  of  a  HF-laser,  it  was  determined  that  condition  N(r  =  0.6  pm)/No  «  1  is  good  executed 
only  for  a  time  t  <  250  seconds  (ro  =  0.05  pm,  No  =  2-10  cm '  ).  For  pulsed  chemical  oxygen- 
iodine  laser  a  time  of  existence  large  iodine  aerosol  within  said  restrictions  is  equal  t  »  180  -*•  260 
seconds  and  defined  by  high  precipitation  the  particles. 

Obtained  results  in  the  article  allow  to  give  concrete  recommendations  on  a  time  of 
preparations  and  of  the  biphase  active  medium  of  pulsed  chemical  oxygen-iodine  and  HF-lasers 
with  given  parameters. 

References  Syst.  Charact.,  >6  11, 
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CREATING  OF  MICRON-SIZE  AEROSOL  IN  LASER  ABLATION  OF  THIN 
METAL  FILMS  ON  THE  POLYATHYLENTEREPHTHALAT  SUBSTRATE 
S.G.  POKROVSKY,  a.k.  fannibo 

Sri.  jflesearc  Jnst .  (Poligraftfanacsk,  Moscow,  B-maiL:  S  SPoIcrovslcifQ g23  rricotn  .ru. 

(First  received  17  June  1998;  accepted for  presentation  during  IAS-4 ) 

aser  ablation  of  metal  films(0. 1-0.3  pm)  on  polyathylenterephthalat(Iavsan)  substrate  by  the 
1.06-pm  wavelength  radiation  had  studied.  Studying  had  carried  both  for  pulsed  millisecond 
irradiation  and  for  continuos  beam  with  moving  target  regimes.  Ablation  thresholds  for  several 
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coating  materials  were  obtained.  It  was  established  that  for  treatment  times  of  10'6-10'3  s  the 
ablation  is  controlled  by  the  finite  rate  of  the  subsurface  lavsan  layer  pyrolysis  with  activation 
energy  Ea=  175  KJ/mole  [1].  Heat  transfer  from  coating,  that  absorbs  laser  energy,  leads  to  cracks 
appearance  in  lavsan  at  temperatures  t~250-300°C  and  cracks  in  metal  film  that  is  connected 
with  polymer  substrate.  Following  coating  ablation  is  going  independently  for  each  fragment. 
Fragments  from  central  zones  of  the  focal  spot  in  continuos  beam  treatment  move  away  in  liquid 
phase  but  ones  from  periphery  -  in  solid  phase.  Specify  of  thermotensile  distribution  in  lavsan  at 
the  periphery  of  the  moving  continuos  Gauss  laser  spot  defines  the  quasi-periodic  structure  of 
cracks  in  coating  film  with  3-5  mcm  diameter  of  square-form  fragments.  That  are  the  same 
fragments  that  forms  the  micron  size  solid-state  aerosol  atmosphere,  that  affects  upon  the  laser 
engraving  process.  Laser  treatment  velocity  dependence  of  solid  aerosol  generation  was  analyzed. 
It  had  shown  that  the  aerosol  particles  diameter  decreases  as  the  treatment  velocity  to  the  second 
power. 

Mentioned  quasi-periodic  structures  along  the  laser  engraving  path  were  observed  for  all  the 
types  of  vacuum  deposited  coatings:  Ni,  Ti,  TiN,  Ti+Ti02,  stainless  steel  and  others  that  used  for 
experimental  offset  printing  plates  laser  engraving.  The  obtained  results  may  be  used  for 
calibrated  aerosol  particles  generator  designing  and  for  analysis  of  laser  beam  transporting  in 
coating-on-polymer  laser  treatment  applications. 

1.  Buchbaum  L.H./  Der  Abbau  von  Polyathylenterephthalat.//  Angewandte  Chemie.  1968,  v.80, 
No  6,  p.225-233. 

1602 . 

yjIK  541.18 

THE  LASER  WITH  INTRACAVITY  REACTOR  FOR  PROCESSING  OF 
DISPERSIBLE  PARTICLES 
WOLKOVS.A. 

St .  -Petersburg  Institute  of  S^ine  Mechanics  and  Ofttics  1 97/0/  Jlussia,  St.  -Petersburg,  Sabtinskaqa  st.  ti . 
(First  received  06  May  1998;  accepted  for  presentation  during  IAS-4) 

The  efficiency  of  laser  processing  of  dispersible  materials  is  largely  determined  by  a  way  of 
organization  of  interaction  of  laser  radiation  with  a  dispersible  system. 

In  the  present  paper  the  new  method  of  laser  processing  of  dispersible  particles  is  suggested.  This 
method  consists  of  introduction  of  treated  particles  in  the  form  of  gas-dispersive  mixture  into  the 
waist  of  high-power  laser  beam. 

The  experiments  have  been  carried  out  using  the  Nd-glass  laser  rod  placed  inside  the 
resonator  which  geometry  is  close  to  confocal.  The  reactionary  cell  was  made  in  the  form  of  the 
vacuum  chamber  with  the  sprayer  of  a  disperse  phase.  Working  volume  of  cell  was  combined  with 
the  waist  of  a  beam.  In  experiments  the  powders  of  materials  with  various  optical  and 
thermophysical  characteristics  -  C,  Zn,  Ni,  Cu  etc.  were  used.  The  chamber  could  be  filled  in  with 
various  gases  which  pressure  may  be  varied  over  a  wide  range. 

The  experiments  yield  the  following  results: 

The  dynamics  of  laser  generation  has  nonlinear  character.  The  effect  of  Q-modulation  leading 
to  considerable  increase  of  radiation  power  in  comparison  with  free-running  mode  is  found  out. 

The  optimum  relations  between  the  parameters  of  laser  medium  (gain,  function  of  pumping, 
volume  of  laser  rod),  parameters  of  resonator  and  parameters  of  gas-dispersive  system  (factors 
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of  efficiency  of  absorption,  scattering,  concentration  of  particles,  gas  pressure)  which  are 
necessary  for  steady  and  effective  operation  of  the  laser-reactor  are  found. 

In  our  experiments  the  use  of  particles  with  parameter  Mie>5  the  value  of  initial  aerosol  losses 
could  be  as  high  as  80%,  thus  the  intensity  of  radiation  in  resonator  and  the  duration  of  laser 
pulse  has  appeared  enough  to  make  quick  heating  and  evaporation  of  particles. 

The  use  of  inert  gases  in  the  reactionary  cell  has  allowed  to  organize  the  effective  vapor 
condensation  and  to  obtain  ultradispersive  particles  and  aggregates  of  different  materials. 

In  an  outcome  of  the  present  research  the  project  of  the  quasiCW  laser-reactor  with  a  flowing 
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ABOUT  THE  LASER  WITH  ACTIVE  AEROSOL  MEDIUM 
WOLKOVS.A. 

St  .-Petersburg  Institute  of  pine  Mechanics  and  GftUcs  /97/0/ Russia,  St.-PetersA/ey,  SaA&tskya  st.  /Y. 
(First  received  06  June  1998;  accepted  for  presentation  during  IAS-4) 

The  idea  of  creation  of  the  laser  with  active  aerosol  medium  is  discussed  in  literature  for  a 
long  time.  The  difficulties  of  realization  of  this  idea  are  related  both  with  the  problem  of  inversion 
and  formation  of  optically  homogeneous  medium. 

In  the  report  the  results  of  research  of  quasihomogeneous  optical  discharge  plasma  in  aerosol 
media  including  the  chemically  .  active  ones  are  represented. 

The  systems  of  [He],([Ar])  -  [M] ;  [He],([Ar])  -  [O]  -  [M],  where  [O]  -  gaseous  oxidizer,  and  [M]  - 
dispersed  metal  have  been  investigated. 

The  formation  extended  quasihomogeneous  plasma  or  plasma-chemical  channels  has  been  carried 


out  using  two  methods: 

1)  by  focussing  of  high-power  laser  radiation  in  gaseous  dispersive  system  by  raster  optical 

elements,  ..... 

2)  by  radiation  of  high-power  opened  electrical  discharge  on  a  surface  of  a  dielectric  limiting 

reactionary  volume. 

The  dense  quasihomogeneous  metal  plasma  in  volume  of  20  sm.  xl.5  sm^.  with  temperature  in 
some  eV  is  obtained.  The  specific  released  energy  contributions  to  gaseous  dispersive  system 
corresponding  to  quasiuniform  plasma  channel  are  measured.  The  results  of  diagnostics  of 
parameters  of  plasma  (concentration  of  charged  particles,  temperature,  speed  of  retraction)  using 
spectral  and  probe  methods  are  represented. 

For  chemically  active  gaseous  dispersive  systems  the  power  thresholds  and  rate  of  exchange 
oxidizing  responses  initiated  by  laser  radiation  or  source  of  a  solid  spectrum  are  measured. 

The  spectra  of  chemiluminescence  of  some  responses  interesting  for  creation  of  laser  medium 


are  investigated. 

The  generation  of  stimulated  emission  on  oscillation  -  rotation  transitions  of  a  TiO  molecule 
with  partial  inversion  is  obtained  in  the  range  of  12  mkm.  The  energy  of  pulse  under  laser 
initiation  of  a  chemical  response  has  been  measured  to  be  about  several  millijoules. 
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HALOTHERAPY- 

An  individual  halochamber  has  all  the  advantages  of  the  maintains  the  required  level  of  sodium 
chloride  aerosol  of  high  dispersity. 
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of  vision  functions  impaired  as  a  result  of  occupational  activities  associated  with  undue 
fatigueduty  of  the  eyesight,  in  particular,  microelectronic,  optical  industries,  as  well  as  among  car 
and  engine  drivers,  etc. 

Its  therapeutic  effect  is  based  on  the  action  of  the  low  intensity  diffusive  reflected  monochromatic 
irradiation  that  increases  the  vision  metabolic  processes.  The  regenerative  processes  are 
stimulated,  the  accommodation  cramp  is  removed.  As  a  result,  visual  activity 
Ophthalmologic  laser  therapy  consists  of  5  daily  sessions  of  2  in  82-96%  of  cases.  Prevention 
therapy  is  prescribed  twice  a  year. 
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DETERMINATION  OF  EFFECTIVE  ANNEALING  TEMPERATURE  RANGE  IN  THE 

FULLERENE  FORMATION 
OSAWA  E.,  SLANINA  Z.,  ZHOU  X.,  MATSUMOTG  T, 

Comfuitational  Chendstry  Qrouft,  3)eftarhnent  of  knoudedge-based  Jnfomation  Engineering. 

Taadty  of  Engineering,  Toyohashi  University  of  Technology , 
t-f  Hibarigaoka.  Temfiakucko.  Toyohashi,  dichi  Jafian . 

(First  received  23  January  1998;  accepted  for  presentation  during  IAS-4) 

Our  knowledge  on  the  events  occurring  in  the  course  of  fullerene  formation  is  limited 
primarily  because  experimental  techniques  for  high-temperature  chemistry  have  not  been  well 
developed.  For  example,  it  is  not  yet  clear  if  the  distribution  of  configurational  isomers  in  higher 
fullerenes  fraction  represents  thermodynamic  equilibrium  or  a  snapshot  of  kinetic  process.  An 
well-known  example  favoring  the  kinetic  view  is  the  disagreements  in  the  kinds  and  relative 
amounts  of  the  isomers  of  [78]  fullerene  separated  from  the  extract  of  soot  produced  by  arc 
discharge  of  carbon  electrodes:  Diederich  et  al.  first  separated  two  isomers,  D2v(I)  and  D3,  in  a 
ratio  of  ca  5:1,  then  Kikuchi  et  al.  gave  three,  D2v(II),  D2v(I)  and  D3,  in  a  ratio  5:2:2,  then 
Taylor  et  al.  and  we  found  ratios  of  18:52:30  and  595:  1026:386,  respectively,  for  the  same  three 
components  as  found  by  Kikuchi  et  al.  This  and  other  examples  might  appear  to  demonstrate 
experimental  difficulties  in  controlling  high-temperature  processes. 

However,  we  doubt  the  validity  of  these  determinations  for  two  reasons.  First,  all  of  the 
above  analyses  (HPLC)  ignore  possible  variation  of  extinction  coefficients  among  the  isomers  at 
the  UV  wavelength  with  which  relative  peak  height  was  determined.  We  noticed  considerable 
differences  in  the  shape  of  spectra  of  the  above  three  isomers  around  312  nm.  Second,  structural 
assignments  have  been  heavily  assisted  by  the  computed  enthalpies  at  0  K  (for  ab  initio  methods) 
or  at  room  temperature  (for  semiempirical  methods).  This  is  doubly  wrong  because  the  annealing 
occurs  at  much  higher  temperature,  and  the  effect  of  vibration  must  be  explicitly  taken  into 
account  by  using  free  energies.  Regarding  the  second  point,  recent  progress  in  evaluating  free 
energies  of  fullerene  isomers  over  a  wide  range  of  temperatures  (typically  0  to  10000°K)  using 
higher  levels  of  MO  theories  has  provided  reliable  criteria  to  determine  equilibrium  compositions 
of  isomers  and  straighten  the  past  confusion. 

Under  this  circumstance,  if  we  assume  thermodynamic  equilibrium  and  have  accurate 
experimental  compositions  of  isomers,  we  will  be  in  a  position  to  estimate  the  temperature  of 
annealing.  For  this  purpose,  we  need  accurate  distributions  of  isomers  in  higher  fullerenes. 
Fortunately,  recently  reported  method  of  introducing  helium  atom  into  the  inside  of  fullerenes 
under  high  pressure  of  helium  (BC  provides  a  convenient  determination  of  isomeric 
compositions.  Although  the  rate  of  He  incorporation  by  this  method  does  not  exceed  a  few 
tenths  of  percent,  highly  sensitive  3He  NMR  allows  analysis  of  the  mixture  without  further 
purification.  Applying  the  method  to  a  sample  of  'highly  purified  fullerene  fraction  containing 
mostly  C78'  and  a  similarly  designated  sample  of  C84,  Saunders  and  his  coworkers  found  that 
the  purified  samples  contain  five  and  nine  isomers  of  [78]-  and  [84]fullerenes,  respectively.  In 
contrast,  only  three  isomers  of  [78]-  and  two  isomers  of  [84]fullerenes  have  been  described 
previously. 

Thus,  temperature  range  of  annealing  process  in  the  fullerene  formation  has  been  estimated 
to  be  2300°K  with  standard  deviation  of  a  few  hundred°K,  by  fitting  the  isomers  distribution  of 
[78]-  and  [84]fullerenes  obtained  by  3He  NMR  measurements  to  the  computed  free  energies  of 
isomers  vs  temperature  relation.  Stone-Wales  rearrangements  occur  in  this  temperature  range 
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POINT  IONS  APPROXIMATION  WITHIN  THE  MARCH  MODEL  FOR  THE 

FULLERENE  MOLECULE 
DESPA  F. 

JDefiartnent  of  Theoretical  Tkqsics  Institute  of  Atomic  Tht/sics 
Magurele  -  Bucharest,  TO  Sox  MQ-6  Tontonia 
(First  received  26  January  1998;  accepted  for  presentation  during  IAS-4) 

Progress  in  the  investigations  of  the  Buckminsterfullerene  has  until  recently  been  largely 
confined  to  the  molecule  model  within  which  the  positive  ions  are  uniformly  smeared  over  the 
surface  of  a  sphere  and  the  valence  electrons  constrained  to  move  on  the  sphere  surface. 

The  model  has  successfully  been  used  in  describing  some  electronic  and  optical  properties  of 
C60.[l-4] 

Recent  interest  centers  on  new  approach[5-8]  of  the  continuum  positive  charge  model  which 
employ  Thomas-Fermi  theory  in  describing  the  electron  distribution  and  the  stability  of  the 
fullerene.  The  latter  molecule  model  was  inspired  from  the  March's  one-centre  model[9]  for  heavy, 
almost  spherical  molecules.  The  results  were  decidedly  encouraging,  and  led  them  to  suggest 
possible  improvements.  One  of  them  we  attempt  to  present  in  this  paper. 

We  shall  use  a  point  ions  approximation  within  the  March  model  for  the  fullerene  molecule 
and,  we  shall  self-consistently  derive  the  electron  distribution  of  a  fullerene  molecule  by  a 
systematic  application  of  the  well-known  results  of  the  many-body  perturbation  theory. 

Previously, [9]  the  March's  one-centre  model  was  employed  to  investigate  special  molecules 
XY_n,  like  CH_4  or  SF_6,  and  it  has  been  provided  with  a  sound  theoretical  basis.[10]  Shortly, 
the  positive  charges  of  the  Y  nuclei  are  smoothed  out  uniformly  over  the  surface  of  a  sphere  with 
the  X  atom  at  the  centre  and,  then  the  essential  problem  being  to  apply  self-consistent  field 
methods  for  the  delocalized  electrons. 

As  a  theory  in  its  own  right,  the  method  developed  by  March  has  not  been  without  its 
successes,  and  it  seemed  a  natural  step  therefore  to  investigate  whether  the  method  could  be 
extended  to  the  fullerene  molecule.  The  March  model  strictly  corresponds  to  the  endofullerene 
molecule  and  it  has  been  explored  recently  by  Clougherty.[8] 

For  the  fullerene  case,  there  is  no  central  atom  and  the  boundary  conditions  imposed  in  the 
March  model  change  at  the  origin.[6] 

The  molecule  model  assumes  that  the  valence  electrons  cover  the  inner  and  the  outer  surfaces 
of  the  uniformly  charged  fullerene  cage  moving  in  a  common  potential  generated  both  by  the 
positive  charges  and  by  their  distribution.  One  point  need  stressing  here:  Smearing  the  positive 
ions  into  a  continuum  surface  charge  distribution,  as  indicated  above,  it  leads  to  electrons  moving 
in  a  less  rapidly  varying  spatial  potential  than  for  the  point  ions  in  the  fullerene  molecule.  (Note 
that  inside  a  sphere,  the  electrostatic  potential  due  to  a  surface  charge  distribution  is  constant.) 
Mostly,  the  inside  electron  distribution  seems  to  be  affected  by  employing  the  continuum  positive 
charge  approximation:  only  lesser  than  half  of  all  the  valence  electrons  of  the  fullerene  molecule 
are  inside  the  shell. [6, 7]  Therefore,  the  fullerene  molecule 
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being  too  "rarefied"  within  its  natural  limits,  some  objections  can  be  risen  on  its  mechanical 
stability.[5-7] 

This  situation  can  be  overcame  in  a  case  which  we  shall  present  here  by  employing  a  point 
ions  approximation.  In  this  case,  the  valence  electrons  are  found  to  be  confined,  in  majority, 
inside  the  shell  as  a  consequence  of  the  adequate  changing  of  the  internal  electrostatic  potential. 
Moreover,  both  the  inside  and  the  outside  electron  distributions  show  distinctive  peaks  near  the 
fullerene  cage,[l  1,12]  fact  which  differs  from  the  other  results  recorded  in  the  field[5-7] 
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ABOUT  ENTHALPY  OF  FORMATION  OF  FULLERENE  C70 
V.  P.  KOLESOV,  S.  V.  MELKHANOVA,  S.  M.  PIMENOVA 

2)efiarthient  of  Cketnistry,  Moscow  State  University,  Moscow  119899 
td:  (095)  939-5373,  fax :  (095)  932-8816,  S-tnailMolesov^thertno.  chetn.tnsu.su 
(First  received  20  April  1998;  accepted  for  presentation  during  IAS-4) 

The  standard  molar  enthalpy  of  formation  of  fullerene  C70  is  one  of  the  key  values  for  a 
thermodynamic  study  of  fullerenes  and  their  derivatives.  The  results  of  two  works  in  which  the 

combustion  energy  of  C70  has  been  measured  differ  substantially:  A cll°  =-35587+25  J  g-1  [1] 
and  Actt°  =-35802+31  J  g*1  [2]  (the  uncertainties  are  given  for  0.05  significance  level).  The 
discrepancy  of  these  two  results  stimulated  a  new  determination  of  enthalpies  of  combustion 
and  formation  of  fullerene  C70  in  this  work. 

Two  samples  of  C70  were  obtained,  purified  and  analysed  at  the  Chemistry  Department  of 
the  Moscow  State  University.  Sample  1  was  obtained  from  fullerene-containing  soot  extract  by 
column  chromatography  (separation  on  graphite,  with  toluene  +  n-hexane,  8:2,  as  eluent).  After 

purification  by  HPLC  C70  was  annealed  at  250°C  and  10  Pa  for  1  h;  no  weight  loss  was 
detected  after  annealing.  HPLC  analysis  indicated  that  the  sample  contained  2.0%  of  C60.  The 
contents  of  the  solvent  was  negligible:  S ample {initio 
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contained  1.2%  of  Ceo  and  about  1%  of  heavy  fullerenes  (C?8  and  Cg4),  according  to  the  HPLC 
analysis. 

The  energy  of  combustion  was  measured  using  a  static  bomb  isoperibolic  macrocalonmeter. 
Weighed  amount  of  C?o  (40  to  60  mg)  was  sealed  in  a  terylene-film  bag  and  placed  in  a  small 
thin-walled  quartz  crucible-tripod  standing  in  a  small  platinum  cup.  Benzoic  acid  was  used  as 
an  auxiliary  material  to  produce  a  proper  temperature  rise  and  to  ensure  a  complete 
combustion  of  C70.  Special  attention  was  paid  to  the  analysis  of  combustion  products.  After 
each  run  the  combustion  products  were  analysed  for  carbon  dioxide.  No  soot  was  revealed 
after  combustion  experiments.  Qualitative  tests  for  CO  with  indicator  tubes  were  negative 
within  the  limits  of  their  sensitivity  (0.0001  mol .%). 

Five  runs  were  made  with  the  sample  1 ;  the  mean  value  of  massic  energy  of  combustion, 

A  if  =-35664+44  J  g-1,  was  based  on  the  mass  of  the  sample  of  C70.  The  results  for  sample  2 

(three  runs)  don't  differ  significantly  from  the  results  given  above  for  sample  1.  The  standard 
molar  enthalpy  of  formation  of  crystalline  C70,  calculated  using  this  value,  is  equal  to  2439+37 
kJmoH  or  34.84  kJ(g’atom  C)*i .  This  value  lies  between  the  data  [1 ,2]. 

It  is  important  to  notice  that  the  quantity  of  carbon  dioxide  recovered  in  combustion 
products  of  both  samples  of  C70  was  about  99.8%  from  theoretical  one.  The  deficiency  of  0.2% 
undoubtlv  exceeds  the  error  of  analyses.  To  check  the  accuracy  of  the  method,  the  combustion 
energy  of  graphite  was  measured.  The  Acuo  value  was  in  agreement  with  recommended  one, 
and  the  quantity  of  C02  in  combustion  products  was  close  to  theoretical  (99.99%).  So, 
obviously,  the  detected  deficiency  of  CChin  combustion  products  of  C70  is  not  accidental. 

A  similar  problem  was  displayed  at  the  determination  of  the  combustion  energy  of  fullerene 
C60  [3].  Two  samples  were  studied,  and  about  the  same  deficiency  of  CO2  (=0.2%)  was  revealed 
in  all  runs  with  sample  1,  which  was  dark  brown  and  powdery.  On  the  contrary,  the  quantity  of 
C02  discovered  in  combustion  products  of  sample  2,  which  had  a  developed  crystal  structure, 
was  in  good  agreement  with  theoretical  one  (99.99+0.02%).  The  mean  value  of  the  energy  of 
combustion  Of  the  Sample  1  Of  Ceo  Was  =130  J  g *  lower  than  the  more  reliable  value,  Obtained 
for  the  sample  2. 

The  deficiency  of  CO2  in  combustion  products  of  both  samples  of  C70  and  of  sample  1  of 
Ceo  is  probably  connected  with  a  low  degree  of  crystallinity  and  a  great  number  of  defects  in 
these  samples.  This  could  increase  the  possibility  of  retaining  some  occluded  impurities. 
Taking  into  account  the  difference  between  the  energies  of  combustion  of  two  samples  of  Cso, 
one  can  suppose  that  perhaps  the  energy  of  combustion  of  C70  should  be  a  little  greater  (=100- 
150  J  g-1  ')  than  a  value  A  y  =-35664+44  J  g1  obtained  in  this  work.  Obviously  for  reliable 
determination  of  the  enthalpy  of  formation  of  C70  a  pure  sample  with  developed  crystalline 
structure  is  needed. 
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ALIGNMENT  EFFECTS  IN  NA*(3P)  -  C60  CHARGE  TRANSFER  REACTIONS 
HEUSLER  <3. ,  CAMPBELL  E.E.B. 

Max- Bom  -Jnstitut  fur  Nicktlineare  OfttiJc  und  fdurzzeitsftektroslcofde, 

Jludoarer  Chaussee  6,  72989  Berlin,  Qennanif 
(First  received  03  March  1998;  accepted  for  presentation  during  IAS-4) 

In  a  crossed  beam  experiment  of  neutral  C6o  and  neutral  Na  charge  transfer  is  observed  when 
the  sodium  atom  is  excited  to  its  3p  state.  To  investigate  this  reaction,  we  used  an  effusive  sodium 
source  and  collimators  to  get  a  sodium  beam.  The  fullerene  beam  was  obtained  from  a  small-sized 
oven.  The  fullerenes  leave  the  oven  through  a  15  mm  long  tube  of  1.5  mm  inner  diameter  leading 
to  a  non-Maxwellian-Boltzmann  velocity  distribution. 

The  sodium  in  the  interaction  zone  was  excited  to  its  first  excited  state  (sodium  D2-line)  using 
a  two-mode  laser.  This  laser  is  a  cw  dye  laser  emitting  light  at  two  wavelengths  at  589  nm  [1]. 

The  laser  was  focussed  to  approx.  1  mm  in  the  interaction  region.  The  sodium  atoms  therefore 
pass  through  about  50-100  pumping  cycles.  The  fluorescence  light  emitted  by  the  sodium  atoms 
was  detected  by  a  photodiode. 

The  interaction  zone  was  completely  surrounded  by  a  box  made  from  m-metal.  This  served  as 
a  shield  to  the  earth's  magnetic  field. 

The  charge  transfer  was  observed  by  detecting  the  emerging  negatively  charged  C60  ions.  They 
were  accelerated  from  the  interaction  zone  by  an  electric  field.  A  lens  allowed  to  focus  the  ions 
into  the  entrance  hole  of  a  quadrupole.  In  front  of  the  quadrupole  an  ionizer  is  provided  which 
allows  electron  impact  ionization  at  variable  energy.  The  ionizer  could  also  be  used  to  produce 
C60  -  by  electron  attachment. 

To  investigate  alignment  effects,  the  polarization  plane  of  the  laser  light  was  rotated 
continuously  by  a  polarization  rotator  driven  by  a  stepper  motor.  The  fluorescence  light  and  the 
C60  anion  signal  were  registered  simultaneously.  A  clear  alignment  effect  could  be  observed  and 
will  be  discussed  in  detail. 
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DIAMOND  NANOCLUSTERS  NUCLEATION  IN  AMORPHOUS  CARBON  MEDIA 
V.l.lVANOV-OMSKU  AND  S.S.YASTREBOV 

M  3offe  Pkifsico  -Technical  Institute  JIMS,  St  Petersburg ,  799027,  Jlussia 
(First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

Keywords:  amorphous  carbon,  diamond  nucleation,  copper,  phonon  spectroscopy 

We  report  on  observation  of  copper-assisted  nucleation  of  diamond  nanoclusters  in 
amorphous  carbon  films.  Ultradispersed  copper  was  introduced  in  the  bulk  of  amorphous 
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carbon  by  plasma  co-sputtering  of  copper  and  graphite  on  silicon  substrates  at  200'  C,  using  a 
planar  DC  magnetron  in  argon-hydrogen  (80%  Ar  and  20"/,’  H,)  plasma.  It  was  possible  to  grow 
films  with  thickness  from  O.  1  to  2.0  pm.  The  copper  nanosize  clusters  (-3  nm)  are  responsible  for 
the  enhancement  of  copper  activity  as  a  catalyst  of  diamond  nucleation.  As  a.  result  temperature 
of  diamond  nucleation  decreases  from  800-900"  C  in  conventional  HTHP  industrial  process  to 
200"  C  in  this  work.  Diamond  nucleation  was  monitored  by  the  measurement  of  IR-absorption  at 
the  diamond  two-phonon  frequencies.  Anomalously  high  two-phonon  absorption  observed  in  this 
experiments  allowed  to  increase  the  sensitivity  of  the  method  even  in  the  case  of  very  thin  films 
(See  figure).  The  application  of  the  two-phonon  spectroscopy  to  detection  of  diamond  nucleation 
on  the  copper  background  in  thin  amorphous  carbon  films  is  important,  because  the  close 
coincidence  of  the  diamond  lattice  parameters  with  those  of  copper  hampers  application  of 
diffraction  methods. 

We  will  demonstrate  experimentally  that,  owing  to  an  anomalous  enhancement  of  two- 
phonon  absorption,  it  becomes  competitive  with  the  traditionally  used  Raman  detection  of 
diamonds  in  the  actual  case  of  tiny  diamond  crystals  immersed  in  the  amorphous  carbon  matrix. 
Moreover  two-phonon  absorption  bands  may  be  considered  to  be  real  fingerprints  of  diamonds, 
owing  to  the  impossibility  of  any  imitation.  Mechanisms  of  the  two-phonos  absorption 
amplification  are  discussed  in  the  frames  of  electrodynamics  of  media  containing  nanosize 
inclusions  of  conductive  phases  of  various  shapes  (spheres,  plates,  needles  and  so  on).  It  is 
assumed  that  local  field  induced  in  the  vicinity  of  diamond  nanocrystal  is  responsible  for  observed 
amplification  of  absorption  in  the  actual  IR  frequency  range,  Prime  novelty:  Observation  of  high 
activity  of  ultradispersed  copper  as  a  catalyst  of  diamond  nucleation 


Fig.  Fragments  of  double  pass  transmission 
spectra:  curve  (a)  is  for  an  amorphous  carbon 
film  (thickness  =  0.8  p.m);  curve  (  b)  for  an  a- 
C:H:9%Cu  film  (thickness  0.8  pm);  and  curve  (b) 
for  a  CVD  diamond  film  (thicknes  320  p,m). 
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ELECTRON  STRUCTURE  OF  CARBON  NANOTUBES  MODIFIED 
BY  ALKALI  METAL  ATOMS 

N.G .  LEBEDEV,  I.V.ZAPQRQTSKOVA,  A.0.UT1NSKII,  L.A.CHERNOZATOHSKII* 

Volgograd  State  University,  W0062  Volgograd,  Russia 
* Institute  of  Biochemical  Physics,  Russian  Acadetny  of  Sciences,  ft 733V  Moscow,  Russia 
(First  received  01  June  1998 ;  accepted  for  presentation  during  IAS-4) 

We  have  studied  electron  structure  and  energy  zone  structure  characteristics  of  (n,0)  zigzag 
type  carbon  nanotubes  modified  by  alkali  metals  Li,  Na  atoms  and  intercalied  by  K  atoms. 
Cycle  cluster  model  and  quantum  chemical  semiempirical  MINDO  scheme  has  been  used  for 
the  calculation.  We  have  obtained  density  of  energy  states  of  modified  tubelenes.  It  has  been 
shown  internal  and  external  metal  atom  modification  of  carbon  nanotubes  leads  to  high 
metallisation  of  such  carbon  structures. 

Theoretical  computings  are  compared  to  the  last  experimental  results. 
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ENDOHEDRAL  METALLOFULLERENES:  PREPARATION,  EPR  SPECTROSCOPY 

&  POTENTIAL  APPLICATION. 

V.K-KOLTOVfeR,  V.P.BWBNOV.  VA.I.ESTR1N,  E.E.LAUKHLNA,  E.B.YASUBSK1I. 

Institute  for  ChenacaL  Physics  Research,  RAS,  Chemogoloolca,  Moscow  Region,  Russia. 

koltotrer@icf% .  ac.ru 

( First  received  26  March  1998;  accepted  for  presentation  during  IAS-4) 

Endometallofullerenes  (incarceranes,  M@C2n)  are  endohedral  carbon  clusters  that  contain 
metal  atoms  (lanthanides,  or  Sc,  Y,  U,  and  Ca)  trapped  within  a  fullerene  cage.  The  unique 
structure  and  reactivity  of  M@C2n  are  of  great  interest  in  the  context  of  their  chemical 
reactivity  and  physical  properties.  However,  physical  and  chemical  properties  of  M@C2n  are 
as  yet  poorly  investigated  owing  to  poor  accessibility  of  these  compounds.  Therefore, 
improvement  in  methods  for  the  synthesis  and  isolation  of  M@C2n  is  one  of  the  current 
problems  in  the  area  of  chemistry  and  physics  of  carbon  clusters.  As  far  as  the  M@C2n 
molecules  have  essentially  asymmetrical  electron  structures,  they  should  possess  large  dipole 
moments  in  contrast  to  with  empty  fullerene  molecules.  We  have  developed  a  novel  proficient 
method  of  extraction  of  M@C2n  from  fullerene-containing  soots,  the  advantage  of  which  lies  in 
usage  of  two  consecutive  extraction  steps,  each  relying  on  a  fundamental  difference  in  polarity 
between  endohedral  metallofullerenes  and  empty  fullerenes.  In  the  first  step,  o-xylene  was 
used.  This  solvent  of  low  polarity  expelled  empty  fullerenes  from  the  fullerene-containing  soot 
but  did  not  significantly  reduce  the  content  of  M@C2n  in  the  soot.  In  the  second  step,  polar 
solvent  N  ,N -dimethylformamide  (DMF)  was  employed  for  the  selective  extraction  of  M@C2n 
from  the  residue  soot.  This  method  has  been  applied  for  isolation  of  endohedral  La-  and 
Yfullerenes  from  the  soots  obtained  in  the  electric-arc  reactor.  The  resultant  DMF  extracts 
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reaches  1%  of  the  primary  soot  mass.  We  have  obtained  as  much  as  100  mg  of  the 
endometallofullerene  concentrate  without  empty  fullerenes  upon  extraction  of  1 0  g  of  the  primary 
soot. 

Thus,  our  method  enables  production  of  large  amounts  of  concentrated  M@C2n  to  be  used  in 
basic  and  applied  research. 

In  part,  it  has  been  suggested  that  La@C82  be  used  for  measurement  of  oxygen  in 
microheterogeneous  chemical  and  biological  systems.  Under  careful  deoxygenation,  the  solutions 
of  La@C82  in  o-dichlorbenzene  demonstrate  octet  EPR  signals  with  the  individual  line-width 
value  0.14  G  at  room  temperature.  This  value  grows  with  increase  in  the  air-oxygen  pressure. 
Similarly,  the  solutions  of  Y@C82  under  careful  deoxygenation  demonstrate  doublet  signals 
with  the  line-width  value  0.12  G  that  increases  with  oxygen  concentration.  The  effects  of  line- 
width  broadening  by  oxygen  are  of  reversible  linear  character  that  makes  it  possible  to  use 
La@C82  and  Y@C82  for  measurement  of  oxygen. 

This  contribution  was  supported  by  Russian  Foundation  for  Basic  Research,  #  98-03-33243a. 
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FEATURES  OF  THE  SORPTION  OF  LIGHT  ATOMS 
ON  SINGLE  WALL  CARBON  NANOTUBES 
LV.ZAPOROTSKOVA,  N.6,  LEBEDEV,  A.O.UTINSK1I,  LA.CHERNOZATONSKir 

Volgograd  State  Unu/ersitg,  *100062  Volgograd,  Russia 
institute  of  Biochemical  Physics,  Russian  Academy  of  Sciences,  117334  Moscow,  Russia 

( First  received  04  June  1998;  accepted  for  presentation  during  IAS-4) 

The  mechanisms  of  sorption  of  F,  O,  C,  and  Cl  atoms  on  the  surface  of  a  single-wall  carbon 
nanotube  are  studied,  and  a  comparison  is  made  with  the  case  of  sorption  of  these  atoms  on 
graphite  surface.  Three  versions  of  the  position  of  the  adatoms  above  the  surface  were  studied.  A 
cyclic-cluster  model  and  an  appropriately  modified  MNDO  computational  scheme  are  use.  The 
optimal  geometry  of  the  sorption  complexes  and  sorption  energies  are  obtained. 

The  fact  that  most  advantages  versio  of  sorption  if  the  adatoms  studied  is  above  a  carbon 
atom  of  nanotube  can  be  explained  by  the  fact  that  the  sorption  bond  is  stronger  because  it  has  a 
higher  s-type  fraction. 
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FORMATION  OF  FULLERENES  AND  THEIR  ISOMERS 
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Since  the  discovery  of  fullerenes  the  explanation  of  their  formation  mechanism  is  one  of 
the  most  interesting  and  puzzling  problems  in  fullerene  science.  In  our  review  report  we 
consider  various  models  for  fullerene  formation:  assembling  from  graphite  sheets,  assembling 
of  other  clusters,  models  of  'nautilus*  and  'fullerene  road'  and  different  ways  of  annealing  from 
clusters  with  other  structure  (See  also  [1]).  Two  contradictory  facts  should  be  explained. 

A  set  of  experimental  data  shows  than  fullerenes  easily  form  from  hot  carbon  clusters  of 
arbitrary  structure  and  size  during  their  annealing.  Nevertheless,  only  few  fullerenes  (C60,  C60, 
and  several  other)  are  abundant. 

It  was  proposed  that  in  typical  conditions  of  are  discharge  or  during  laser  ablation  for 
mation  of  fullerenes  takes  place  through  following  stages:  firstly  carbon  clusters  form  in  hot 
unequilibrium  plasma  and  after  that  these  clusters  anneal  in  cooler  regions  of  plasma  and 
transform  to  fullerenes.  However,  this  model  explains  only  the  first  of  two  mentioned  above 
facts  and  therefore  needs  in  further  assumptions  to  develop  corresponding  scenario. 

The  only  assumption  which  is  in  agreement  with  the  mentioned  theory  was  suggested:  the 
selection  of  abundant  fullerenes  takes  place  after  the  fullerene  formation.  Here  we  carry  out 
the  detailed  analysis  of  experimental  facts  concerning  this  problem.  We  propose  that  abundant 
fullerenes  selection  is  mainly  due  to  reactions  of  molecule  C2  insertion  into  fullerene  and 
molecule  C2  emission  by  fullerene  [1].  Therefore  the  relationship  of  rates  of  these  two  channels 
of  fullerenes  interconvertion  determines  a  set  of  abundant  fullerenes.  Namely,  for  fullerenes 
C28,  C32,  and  C84,  the  constant  of  reaction  of  molecule  C2  insertion  is  small;  for  fullerenes 
C36,  C44,  and  C76,  the  constant  of  reaction  of  molecule  C2  emission  is  small;  and  for  the  most 
abundant  fullerenes  C50,  C60  and  C70  both  constants  of  reactions  are  small  in  comparison 
with  that  for  fullerenes  of  neighbour  size.  The  experimental  conditions  where  microcluster 
insertion  or  emission  by  fullerenes  or  both  processes  take  place  are  discussed. 

The  constants  of  reactions  of  molecule  C2  insertion  and  emission  are  determined  by  local 
structure  of  fullerene  area  where  the  reaction  take  place.  Therefore  these  constants  may  be 
different  for  fullerene  isomers  with  different  local  structure.  Thus  we  believe  that  observation 
only  one  isomer  of  fullerenes  C60  and  C70  and  a  few  number  of  isomers  of  some  other 
abundant  fullerenes  may  be  explained  by  selection  with  the  help  of  these  reactions. 

This  work  was  supported  by  the  grants  of  Russian  Foundation  of  Basic  Research,  Pro 
grams  "Fullerenes  and  atomic  clusters",  "Surface  atomic  structures"  and  "Physics  of  nanos 
tructures". 
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With  the  advent  of  the  C60  fullerene  molecule  we  are  in  the  presence  of  a  new  microscopic 
object:  a  hollow,  highly-symmetric,  (quasi-)  spherical  molecule  consisting  of  a  large  number  of 
carbon  atoms.  Molecular  physics  can,  therefore,  borrow  standard  methods  for  treating  such  an 
object  from  solid-state  and  condensed  matter  physics. 

To  the  first  approximation  the  fullerene  molecule  may  be  viewed  as  a  spherical,  elastic  shell 
of  atoms;  having  derived  its  elastic  energy,  one  may  obtain  the  corresponding  vibration 
spectrum. 

The  linear  elasticity  of  a  spherical  thin  film  has  to  be  established  from  first  principles. 

The  oscillation  modes  of  this  sphere  can  be  classified  into  four  classes,  out  of  which  a  few 
particular  modes  only  can  be  computed  analytically.  The  vibrations  are  coupled  to  rotations, 
the  main  effect  of  this  coupling,  however,  being  static  deformations  beyond  the  harmonic 
approximation.  If  such  a  molecule  is  being  to  blow  up  during  rotation,  this  would  happen  for 
certain  polar  angles  on  the  sphere;  a  situation  never  reached,  however,  for  the  fullerene 
molecule.  The  dynamical  anharmonicities  of  such  an  elastic,  hollow  sphere  are,  nevertheless,  an 
extremely  intriguing  subject. 

Carbon  is  a  life  element  (is  our  life  carbonic?).  We  know  it,  mainly,  as  sp2-hybridizations  in 
graphite  layers,  or  sp3-hybridizations  in  diamond.  Is  the  fullerene  molecule  a  curved,  spherically- 
shaped  graphitic  layer?  The  electron  affinity  of  carbon  is  1.26  eV,  while  the  electron  affinity  of 
the  C60  fullerene  molecule  is  much  higher,  about  2.65  eV. 

Any  standard  theory  of  chemical  bonding  would  have  principled  difficulties  in  accounting  for 
this  discrepancy. 

How  does  a  fullerene  molecule  react  to  an  electron  moving  in  the  vicinity  of  its  surface?  One 
may  think  that  the  molecule  gets  polarized,  and  bound  states  will  appear  for  the  moving  electron. 

The  electronic  spectrum  of  such  a  quantum  system  is  a  hydrogen-like  spectrum,  in  agreement 
with  the  experimental  indications  of  the  single-charged  fullerene  anion. 

Highly-charged  anions  could  also  be  treated  within  such  a  simplified  model,  at  least  in 
principle. 

Layered  structures  of  graphite  have  been  doped  in  the  past  with  alkali  cations,  which  are 
easily  accommodated  in-between  the  layers,  with  the  hope,  among  others,  to  fabricate  electric 
charge  batteries.  Solid-state  fullerites  accept  easily  alkali  cations,  too,  and  form  stoichiometric 
compounds  to  various  degrees.  The  best  known  among  these  alkali  fullerides  are  A3C60,  where 
A  denotes  Rb,  K,  Cs,  or  even  Na  and  Li.  These  compounds  have  a  fee-  structure,  with  two 
distinct  coordination  sites  for  the  alkali  cations,  one  tetrahedral,  the  other  octahedral.  These  two 
types  of  sites  look  like  fullerenic  cages  wherein  alkali  cations  are  accommodated.  The  tetrahedral 
coordination  is  rather  tight,  so  that  the  relatively  small-size  alkali  cations  occupy  central 
positions  inside.  On  the  contrary,  the  octahedral  coordination  is  pretty  wide,  and,  while  large 
alkali  cations  like  Cs  are  central  in  these  coordination,  small-  and  even  medium-size  alkali 
cations,  like  Li,  Na,  and,  respectively,  K  are  placed  off  centre,  along  the  structural  directions  of 
high  symmetry.  For  example,  a  K  cation  may  ocupy  one  of  the  eight  corners  of  a  small  cube 
centered  on  the  octahedral  coordination.  Detailed  computations  using  inter-ionic 
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potentials  confirmed  this  picture,  leading  to  the  conclusion  that  ocathedrally  coordinated 
alkali  cations  in  some  fcc-alkali  fullerides  may  acquire  off-centre  sites  placed  along  the  (111)- 
symmetry  directions. These  off-centre  positions  of  the  alkali  cations  in  alkali  fullerides  give 
certainly  birth  to  a  certain  disorder,  though  not  a  completely  undetermined  one,  i.e.  this 
disorder  is  only  a  partial  one,  preserving  to  a  certain  degree  the  original  ordering  of  the  host 
lattice.  This  circumstance  is  rather  singular,  in  any  case  not  very  common  in  solids,  and  its 
effects  on  the  transport  phenomena,  thermal  properties,  local  electronic  structure,  etc  remain 
to  be  investigated.  In  particular,  diffusion  of  the  interstitial  impurities  on  off-centre  sites  may 
exhibit  new,  universal  features,  still  unknown,  to  a  large  extent. 

The  off-centre  sites  may  degenerate  in  highly-doped  alkali  fullerides  into  clusters  of  small- 
size  alkali  cations  built  inside  the  octahedral  cages.  Tetrahedral-,  cubic-shaped  and  even 
cubic-centered  N a  clusters  (i.e.  Na4,  Nas  and,  respectively,  Na9)  have  been  reported  in  alkali- 
doped  fullerites,  and  the  questions  of  their  stability,  the  nature  of  their  chemical  bonding,  the 
degree  of  ionicity,  the  extent  of  their  metallic  behaviour,  etc,  have  been  rightly  raised.  These 
atomic  systems  are  very  complex  to  be  approached  by  any  specific  theoretical  method,  even  a 
numerical  one.  We  are  left,  for  the  time  being,  with  approximate  models,  able  to  give  only  a 
qualitative  understanding  of  these  micro-objects.  Such  an  approach  is  the  Thomas-Fermi 
model,  where  the  electronic  cloud  moves  in  a  self-consistent  potential,  usually  of  high 
symmetry.  The  Thomas-Fermi  model  for  this  situation  tells  us  that  the  tetrahedral  cages  are 
too  small  to  permit  clusters  building;  that  the  alkali  clusters  in  the  octahedral  cages  are  only 
formed  in  the  presence  of  the  cage  walls  which  give  rise  to  huge,  repulsive  electronic 
potentials;  in  other  words,  these  clusters  are  actually  groups  of  alkali  cations  strongly 
squeezed  inside  the  fullerenic  cages;  this  squeezing  generate  a  high  degree  of  collectivization  of 
the  alkali  electrons,  so  that  we  may  view  these  micro-objects  as  small  metallic  drops;  whose 
ionicity  is  not  very  high,  however:  the  Na4  cluster,  for  instance,  has  a  total  charge  of  about 
+2.7  electronic  charge,  the  Na9  cluster  is  almost  neutral,  while  the  Na8  cluster  seems  to  be 
rather  unstable.  Alkali  clusters  in  highly-doped  fullerides  may  exhibit  their  own  molecular 
dynamics,  which  is  worth-testing  by  various  spectroscopical  methods. 

There  is  no  perfect  solid,  and  the  alkali  fullerides  are  no  exception.  Usually,  the  defect 
concentration  increases  with  increasing  temperature.  However,  upon  certain  conditions  of 
preparing  the  sample,  when  the  preparation  involves  an  equilibrum  process,  a  slight  defect 
concentration  may  appear,  which  is  independent  of  temperature,  and  this  seems  to  be  the  case 
for  some  alkali  fullerides.  In  these  compounds  there  seems  to  exist  a  small  concentration  of 
alkali  vacancies  in  the  tetrahedral  coordination,  which  give  rise  to  an  additional  line  in  the 
NMR  spectra  of  87Rb  and  39K.  This  phenomenon  is  known  as  the  T-TD  splitting  of  the  NMR 
spectra  of  the  alkali  cations  in  Rb3C60  and  K3C60,  and  the  mechanism  of  alkali  vacancies 
migrating  through  the  lattice  seems  to  explain  the  occurrence  of  the  additional  TD-line,  beside 
the  T-  and  O-lines  originating  in  the  two  distinct  types  of  coordination  (tetrahedral  and 
octahedral)  of  a  perfect  compound. 

The  octahedral  off-centre  positions  of  the  alkali  cations  in  these  compounds  may  also 
distort  the  shape  of  the  alkali  NMR  lines  originating  in  the  tetrahedral  cordination.  Usually, 
the  off-centre  sites  generate  a  quadrupolar  coupling  whose  effect  in  the  NMR  spectrum  is 
averaged  out  by  the  tunneling  of  the  atoms  between  the  highly-symmetric  off-centre  sites. 
However,  in  the  case  of  K3C6O,  the  alkali  cations  in  the  tetrahedral  sites  are  polarized  by  the 
octahedral  off-centre  cations,  in  such  a  way  that  a  net  effect  is  obtained  in  the  form  of  an 
assymmetric  shape  of  the  tetrahedral  NMR  line.  This  seems  to  be  again  a  rather  unique 
situation,  pertaining  to  the  fullerenic  compounds. 
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Function  of  distribution  of  «fullerene  soot»  was  obtained  for  interval  of  diameter  of  particles 
from  0.04  to  0.4  mkm.  Function  was  approximated  by  five  theoretical  law. 

Obtained  firstly  in  the  Kratshmer’s  laboratory  new  modification  of  carbon  -  fullerenes  [1]  are 
in  the  focus  of  many  experimental  and  theoretical  studies  throughout  the  world.  Range  of  using 
of  fullerenes  is  increased,  continuously  new  interesting  properties  are  found.  Also  interest  in  soot 
are  increased.  This  soot  is  obtained  during  vaporization  of  graphite  into  inert  gas  by  different 
ways.  It  is  show  that  the  powder  of  activated  carbon,  prepared  from  waste  of  fullerenes 
production  (fullerenes  was  extracted  from  such  soot  by  organic  solvent)  favorably  compares 
with  commercially  accessible  activated  carbon  as  adsorbent  for  removal  of  organic  pollutes  from 
one-component  systems  [2],  It  is  very  important  to  know  the  function  of  distribution  of  soot 
particles  in  studies  of  thermophoresis,  rate  of  sedimentation  of  soot  particles  and  etc.  The 
function  of  distribution  was  obtained  for  soot,  generated  in  argon,  under  pressure  150  Torr  [3],  In 
this  article  the  function  of  distribution  of  soot,  generated  in  helium  under  pressure  150  Torr  is 
obtained. 

The  «fullerene  soot»  was  generated  by  Kratschmer’s  method  with  some  modification.  The 
process  was  proceeded  in  the  plasmochemical  reactor  for  fullerene  synthesis  of  «Aerosol 
Technology))  firm.  The  construction  of  reactor  is  follow.  The  chamber  of  synthesis  was  55  mm  X 
260  mm  vertical  cylinder  with  cooling  water  jacket.  The  cylinder  may  be  disconnected  in  two 
same  parts.  The  10  mm  hole  was  in  face-end  of  upper  part.  The  ballast  2100  cm3  chamber  was 
connected  to  reactor  through  this  hole.  The  pressure  in  reactor  was  increased  not  more  1 0%  due 
to  ballast  bulk.  Anode  -  graphite  6  mm  rod.  Its  primary  length  -  210  mm.  Cathode  -  graphite  40 
mm  0  9  mm  cylinder.  Electrodes  was  situated  perpendicularly  to  axis  of  chamber  at  70  mm  from 
lower  face-end.  The  rate  of  erosion  of  anode  was  3  g/min.  (4-5  cm/min.)  under  pressure  of 
helium  150  Torr.  Current  was  110  A,  voltage  -  25  V.  The  function  of  distribution  is  the 
paramount  characteristic  of  disperse  system.  There  is  a  need  to  measure  the  grate  number  of 
particles  for  better  description  of  function.  So  it  was  measured  300  particles  (interval  of 
diameters  was  from  0.04  to  0.4  mkm).  The  subsequent  measurements  did  not  change  the 
functions  of  distribution  noticeably.  The  photos  was  made  by  electronic  microscope  JSM-35CF  of 
firm  GEOL.  Then  photos  was  magnified  by  graphical  computer  program  PhotoFinish.  Data  were 
approximated  by  five  functions  by  program  Mathcad  PLUS  5.0  of  firm  MathSoft. 
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Results  of  approximation  are  shown  on  fig.  1 . 


f,  mkm 


Kg..  1.  Function  of  distribute 
soot  (diameter  of  particles  from 
to  0.4  mkm  was  measured 
Histogram  -  empirical  data, 

1  -  Junge’s  law, 

2  -  Kolmogorov’s  law, 

3  -  Chrgiane-Mazin’s  law, 

4  -  Best’s  law, 

5  -  Litvinov’s  law. 


Junge’s  law: 


n  (r)=  c  r- 


here  c  =  0.377,  k  =  1 .3,  r  -  radius  of  particles.  Kolmogorov’s  law: 


-In  -f- 

L'o, 


*M=l=-exP— rfr 

<J2%  or  2a 


here  A  =  1 .684,  =  0.79,  r0  =  0.0349.  Best’s  law: 


/A  Akr*-'  r 

°\n  = - Z  exP  \  ~ 


here  A  =  9.994H10-4,  k  =  2.41 ,  c  =  0.109.  Chrgiane-Mazin’s  law: 

n(r)=  Ar2  exp(-br) 

here  A  =  1.208  106,  b  =  105.794.  Litvinov’s  law: 

/J(r)  =  >4expf-6r2'l 


here  A  =  100.809,  b  =  160.357. 

Thus,  coefficients  of  functions  of  distribution  are  found  for  interval  of  diameter  ol  parti 
from  0.04  to  0.4  mkm.  It  is  shown,  that  soot  consist  of  particles  less  than  0,4  mkm.  It  is  visi 
that  average  size  of  soot,  prepared  in  helium,  is  roughly  in  one  order  more  as  comparison 
prepared  in  argon  soot. 
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Carbon  nanotubes  are  the  richest  material  for  various  applications  in  science  and  technology. 
These  carbon  structures  show  some  unique  properties,  which  allow  to  use  them  as  interesting 
physical  and  chemical  systems.  Due  to  their  small  sizes  (the  diameter  is  some  nanometers,  the 
length  is  up  to  some  micrometers)  nanotubes  represent  the  quasy-one-dimentional  nanosystems, 
which  can  widely  used  in  nanoelectronics,  medicine,  aerosol  technology  and  so  on.  In  particular, 
it  is  suggested  that  nanotubes  might  be  effective  as  a  hydrogen-storage  material. 

As  it  is  well-known  fullerenes  Ceo  and  C?o  are  effective  adsorbents  of  light  atoms  (H,  O,  F,  He 
and  so  on)  because  of  the  curvature  of  their  surface.  They  connect  themselves  to  these  atoms, 
radicals  and  functional  groups,  thus  compounds  and  crystal  structures  with  various  physical- 
chemical  properties  are  obtained.  Carbon  nanotubes  similar  to  fullerenes  to  be  suggested  are 
effective  adsorbents  too. 

Here  we  present  the  results  of  calculations  of  adsorbtional  properties  of  small  diameter  single- 
walled  nanotubes  (SWNTs)  being  compared  with  C6o.  We  carried  out  the  quantum  chemical 
calculations  of  (9.0)  zigsag-type  and  (6,6)  (10,10)  armchear-type  SWNT  which  were  interacting 
with  atoms  H  and  compared  the  results  with  those  for  the  case  of  hydrogen  adsorbtion  on  a 
graphite  surface  and  fullerene  C60.  For  the  calculations  we  used  the  MM2  molecular  mechanic 
method  (for  modeling  geometry  of  SWNT  hydrides)  and  MNDO-method,  modified  within  a 
cyclic  cluster  model  for  nanotubes. 

We  considered  the  infinite  carbon  tubes  as  models  of  SWNTs.  So  we  applied  the  ionic- 
embedded  covalent-cyclic  cluster  model  developed  for  the  calculation  of  electronic  structure, 
energetic  cheracters  of  the  band  structure  of  solids  and  polymers.  For  determination  of  the  most 
energetically  propable  hydrid  structure  we  carried  out  calculations  of  two  types  of 
hydrogenization  of  SWNTs:  a)  atoms  H  were  placed  over  C  atoms  of  each  fourth  neighbour  layer 
of  hexagons  (on  six  H  atoms  over  each  layer)  so  that  rings  of  the  superlattice,  containing 
adatoms,  are  not  displaced  relatively  to  each  other;  b)  even  rings  of  adatoms  are  displased 
relatively  to  odd  onee  on  a  C-C  bond  length. 

The  analysis  of  the  results  has  shown  that  the  second  variant  of  hydrogenization  is  more 
energetically  advantageous.  Furthermore  the  results  show  a  good  agreement  with  those  of 
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calculation  of  single  atom  adsorbtion.  Allowing  for  hydrogen  adsorption  in  the  ratio  C4/H  on  the 
surface  of  the  (10,10)  tubes,  we  obtain  reasonable  agreement  with  the  experiment  of  A.C.  Dillon 
group  (Nature  386,678  (1997)).  Considered  hydrogen  adsorption  in  the  ratio  C2/H  proves  to  the 
possibility  of  SWNTs  using  as  a  good  hydrogen  storage. 

This  work  was  supported  by  the  Russian  fund  for  Fundamental  Research  ( Grant  96-02- 18445-a). 
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We  report  on  the  charge  transfer  from  metal  substrate  to  the  fullerene  film  produced  b 
vacuum  evaporation  of  pure  C60  on  metal  substrates.  Intensity  of  four  main  absorption  bands  in 
IR  spectra  attributed  to  IR-active  modes  of  C60  oscillations  was  measured  as  functions  of  the 
C60  film  thickness.  Fullerene  films  were  deposited  both  onto  glas  substrates  covered  with  Ag  and 
KBr  substrate.  Ellipsometrical  measurements  were  don  at  632.8  nm  wavelength.  Optical  and  IR 
spectra  were  performed  in  0.25-25  mkm  spectrs  range.  Measurements  of  absorption  intensity  for 
specific  optical  bands  appearing  in  U'  and  VIZ  spectral  wavelength  ranges  and  ellipsometrical 
studies  showed  that  film  thickness  varied  within  the  range  from  hundreds  to  several  thousands  of 
nanometers.  Dependence  of  intensities  of  four  mmn  IR  absorption  bands  of  C60  deposited  on 
silver  as  a  function  of  the  deposition  time  is  shown  in  the  Figure.  It  was  found  that  in  the  case 
when  the  film  thickness  is  of  150  nm  (2  minutes  of  deposition)  the  intensity  of  four  the  bands  of 
fullerene  deposited  on  KBr  are  much  more  intensive  than  ones  for  the  film  deposited  onto  silver. 
Increasing  the  thickness  up  to  300  nm  (4  min  of  deposition),  the  absorption  intensity  increases 
correspondingly.  A  pronounced  departure  of  relative  ratio  of  high  and  low  frequency  absorption 
band  intensities  for  fullerene  deposited  onto  KBr  and  silver  substrates  was  found.  For  films 
thicker  than  1000  nm  no  difference  between  the  bands  of  fullerene  deposited  on  metallic  and 
dielectric  substrates  was  observed.  This  effect  is  discussed  in  the  frames  of  electron  screening 
mechanism  of  IR-induced  oscillations  of  the  fullerene,  which  causes  the  suppression  of  the  IR- 
absorption  bands. 


2  4  6  8  10  12  1 

Deposition  time,  min 


Electronic  phenomena  appearing  at 
the  metal/fullerene  interface  are 
considered  as  a  possible  reason  to 
arise  electron  concentration  in  thin 
fullerene  films,  which  is  necessary  for 
the  electromagnetic  screening. 

Figure.  Dependence  of  intensities  of 
four  main  IR  absorption  bands  of 
C60  deposited  on  silver  vs  the 
deposition  time.  Crosses  stand  for 
527  cnr1  mode,  squares  stand  for  577 
cm'1,  triangles  stand  for  1429  cm*1 
mode,  circles  stand  for  1183  cnr1 
mode. 
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MECHANISM  OF  SOOT  FORMATION  IN  PYROLYSIS 
AND  COMBUSTION  OF  HYDROCARBONS 

KRESTININ  A.V. 

Institute  of  Chemical  Rhqsics,  Russian  dcademg  of  Sciences,  Ckemogolovka,  Moscow  Region,  fH2H32, 

Russia 

(First  received  26  February  1998;  accepted  for  presentation  during  IAS-4) 

Two  existing  approaches  to  quantitative  description  of  soot  formation  mechanism  through 
<aromatic>  and  <polyyne>  models  are  critically  reviewed.  Aromatic  model  considers  the  soot 
particle  inception  process  as  coagulation  of  polycyclic  aromatic  hydrocarbons  (PAH).  Polyyne 
model  assumes  that  primary  soot  particles  originate  from  fast  polymerization  of 
"supersaturated  polyyne  vapor".  Certain  experiments  disagree  with  "aromatic"  hypothesis. 
D'Alessio  and  co-workers  recently  discovered  3-6  nm  sized  transparent  in  visible  particles  in  the 
soot  zone  of  a  premixed  hydrocarbon  flame.  The  concomitant  conclusion  states  that  primary 
soot  particles  are  not  giant  aggregates  of  large  condensed  PAH,  and  the  process  of  their 
formation  may  be  faster  than  predicted  by  quantitative  kinetic  schemes  of  PAH  growth  and 
coagulation.  Second,  Tesner  and  co-workers  in  the  studies  of  hydrocarbon  pyrolysis  discovered 
that  admixture  of  acetylene  to  PAH  decreases  the  soot  particle  number  density.  The  opposite 
trend  could  be  expected  from  the  viewpoint  of  aromatic  model  since  acetylene  promotes  PAH 
growth. 

An  essentially  improved  version  of  the  polyyne  model  which  details  the  acetylene  pathway 
to  soot  particles  is  presented.  The  model  is  based  on  the  idea  that  the  fast  polymerization 
process  of  polyynes  C2nH2  ,  n=2, 3, ..produces  primary  soot  particles  in  the  form  of  polymeric 
globules.  Soot  nuclei  arise  in  the  model  as  radical  centers  of  the  polymerization  process.  Their 
irreversible  growth  is  conditioned  by  the  occurrence  of  supersaturation  of  a  "polyyne  vapor"  in 
the  reactive  atmosphere.  The  carbonization  process  of  primary  soot  particles  is  presented  in  the 
model  as  well.  Its  duration  determines  how  long  soot  particles  coalesce  in  the  coagulation 
process.  The  computer  code  of  the  model  comprises  a  detailed  description  of  gas-phase  and 
heterogeneous  reactions,  soot  particle  nucleation,  surface  growth  and  coalescence  of  soot 
particles.  The  principal  quantities  of  soot  formation  process  in  hydrocarbon  pyrolysis,  namely, 
induction  time,  soot  particle  number  density  and  soot  volume  fraction  are  available  in  the 
model.  Calculations  performed  earlier  for  methane,  acetylene,  ethylene  and  benzene  well  agree 
with  experiments  [1-3].  The  quantitative  explanation  of  both  high  efficacy  of  PAH -molecules  in 
soot  particle  nucleation  and  the  "inhibition"  of  this  effect  by  admixture  of  acetylene  is  presented 
in  the  report.  Experimental  results  on  those  mixtures  are  crucial  for  understanding  the  main 
kinetic  regularities  of  soot  formation  in  pyrolysis  and  combustion  of  hydrocarbons. 

This  work  was  supported  by  Russian  Fund  of  Basic  Research,  grant  +  95-03-08318. 
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NEW  ALGORITHM  FOR  THE  GENERATION  OF  NANOTUBE  CAPS 
T.YU.ASTAKHOVA,  N.YU.BUZULUKOVA.  Q.A.VlNOSRADOV. 

Institute  of  Biochefnical  Tkysics  JIMS,  uL. Kosygina  V.  Moscow  /  /733V . 

(First  received  31  March  1998;  accepted  for  presentation  during  IAS-4) 

A  new  algorithm  for  the  generation  of  nanotube  caps  is  suggested  in  the  present  work.  The 
method  for  the  unfolding  of  fullerene  caps  on  the  honeycomb  lattice  [1]  is  utilized.  Our 
approach  is  based  on  the  representation  of  pentagons  as  defects  on  the  regular  honeycomb  lattice, 
where  pentagons  coordinates  can  be  defined  by  a  pairs  of  integer  numbers  {m_k,  n_k},  k=l,2,..6. 
The  nanotubes  are  well  defined  by  a  tubular  vector  C_h,  and  it  is  well  established  that  the  given 
vector  C_h(i  j)  gives  a  finite  set  of  topologically  different  nanotube  caps  [2].  The  relation  between 
the  set  of  coordinates  {m_k,  n_k}  and  the  components  (ij)  of  the  tubular  vector  allows  to 
introduce  two  Diophantine  equations  in  integers  connecting  these  values.  The  solution  gives  an 
extracompleted  list  of  nanotube  caps,  and  the  topological  duplicates  are  discriminated  by  the 
eigenvalue  spectra  of  the  F-matrices,  -  an  analog  of  the  adjacency  matrix  for  the  dual  triangular 
lattice.  Their  made  few  corrections  to  the  numbers  of  isolated  pentagons  caps  for  some  nanotubes 
[2]- 
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NEW  ISOMERIZATION  REARRANGEMENTS  FOR  FULLERENES. 
T.YU.ASTAKHOVA,  N.YU.BUZULUKOVA,  G.A.VlNOGRABOV. 

Institute  of  Biochendcal  (Physics  JIMS,  ul. Kosygina  V.  f  / 733V  Moscow. 

(First  received  31  March  1998;  accepted  for  presentation  during  IAS-4) 

A  new  approach  to  the  problem  of  fullerene  isomerization  mechanisms  is  developed.  The 
fullerene  isomerizations  are  represented  as  special  operations  applied  to  the  graph  of  the  initial 
isomer.  In  this  approach  the  isomerization  rearrangements  are  considered  as  transformations  of 
the  patch  of  a  graph  preserving  its  fullerene  character.  There  are  proposed  two  classes  of 
isomerization  transformations  for  fullerene  graphs  -rotation  and  mirror  reflection  of  the  chosen 
part  of  the  graph.  It  is  found  that  the  Stone-Wales  rearrangements  are  the  particular  cases  of  the 
suggested  transformations. 

The  developed  matrix  formalism  allows  to  perform  an  efficient  computer  search  of  all 
isomerization  transformations  allowed  for  the  chosen  isomer. 

The  isomerization  map  of  C_{40}  fullerene  is  constructed  as  an  example. 

There  are  found  three  "simple"  rearrangements  irreducible  to  the  Stone-Wales 
transformations.  These  rearrangements  can  be  represented  by  rotation  of  a  C-C  bond  or  a  "vertex 
star"  and  seem  to  be  realizable  under  experimental  conditions.  The  energetics  and  reaction  paths 
of  these  rearrangements  are  calculated  by  semiempirical  quantum-chemistry  methods. 
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PHOTOINDUCED  GENERATION  OF  H202  IN  WATER/ HYDROCARBON 
EMULSIONS  CONTAINING  C60 

NADTQCHENKQ  V.A.*,  KlWlJ.** 

*7nst£tute  of  Chemical  Physics  in  Chemogolooica,  Russian  Academy  of  Sciences 
Chemogolooka,  Moscow  region.  Russia.  H2H32. 

Institute  of  Physical  Chemistry  77,  £PPC.  Causanne  77,  Switzerland,  i015. 

(First  received  01  March  1998;  accepted  for  presentation  during  IAS-4) 


Photoexcitation  of  natural  or  artificial  pigments  in  the  air  saturated  water  solution  could 
lead  to  the  formation  of  H2O2.  This  process  plays  important  role  in  the  mechanism  of  the 
pigment  bleaching  under  the  light  and  in  the  redox  oxidation  of  organic  compounds  in  the 
contaminant  or  natural  waters.  The  main  goal  of  this  study  is  to  test  the  photoinduced 
generation  of  H2O2  sensitized  by  Ceo.  Cso  is  not  dissolved  in  the  water  therefore  the 
hydrocarbon/  water  emulsions  were  tested.  Basic  photophysical  and  photochemical  properties 
of  Ceo  are  well  studied.  Triplet  excited  Ceo  is  quenched  by  air  oxygen  with  the  efficient 
production  of  the  singlet  excited  oxygen.  In  the  presence  of  the  electron  donor  molecules  the 
quenching  of  the  triplet  excited  C60  by  donor  with  the  formation  of  the  C60  anion  radical  is 
possible.  The  following  oxidation  of  C60  by  air  oxygen  should  produce  the  O2  radical.  The 
formation  of  H2O2  should  be  expected  due  to  the  following  redox  processes  involving 
reactions  of  singlet  oxygen  or  O2  radical. 

There  were  studied  the  water/thoulene  and  water/hexane  emulsions.  There  was  used 
solutions  of  hydrocarbon  saturated  by  Ceo.  The  Sun-test  lamp  was  used  for  the  excitation.  The 
concentration  of  H2O2  was  measured  by  iodometric  titration  technique.  Aniline, 
triethanolamine,  phenol,  oxalate  were  tested  as  electron  donor  quenchers.  As  control 
experiments  were  performed  the  measurements  of  H2O2  formation  in:  a)  complete  emulsion 
solution  containing  C60,  donor,  oxygen  in  dark;  b)  emulsion  solution  containing  donor,  oxygen 
without  C60  under  the  light;  c)  emulsion  solution  containing  C60,  oxygen  without  donor  under 
the  light;  d)  emulsion  solution  containing  Ceo,  donor  without  oxygen  under  the  light. 

The  results  can  be  summarized  as  following: 

a)  there  is  observed  photoinduced  generation  of  H2O2  in  the  complete  emulsion  solution 
containing  Cso,  donor,  oxygen  under  the  light. 

b)  there  is  no  or  negligible  small  formation  of  H2O2  in  the  control  experiments; 

c)  there  is  observed  the  growth  of  H2O2  concentration  during  4  hours.  After  that  the  growth  is 
stopped.  Long  time  excitation  during  24  hours  leads  to  the  H2O2  degradation. 

d)  there  is  observed  the  degradation  of  Ceo  after  3-5  hours. 

e)  maximum  of  H2O2  concentration  depends  on  the  donor.  This  value  achieves  to  10  M. 

Qualitatively  the  properties  of  C60  as  a  photosensitizer  of  H2O2  is  close  t  the  properties 
such  most  efficient  sensitzer  as  dye  methelene  blue.  The  optimization  of  the  efficiency  the 
H2O2  formation  relative  the  absorbed  light  energy  is  possible. 

This  work  has  been  supported  by  the  Russian  Scientific  Technical  Programs  Fullerenes  and 
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PRODUCTION  AND  CHARACTERIZATION  OF  ENDOHEDRAL  LI@C60 
KRAWEZ  N.,  QROMOV  a.,  HEUSLER  6.,  PRAXEDES  A., 

HERTEL  I.V.,  CAMPBELL  E.E.B. 

Max- Born  -Jnstitut  fiir  Niehtlineare  Gfitik  und  76urzzeitsftektroslcoltie, 

TRudou/er  Ckaussee  6,  72989  Berlin.  Qermany 
(First  received  03  March  1998;  accepted  for  presentation  during  IAS-4 ) 

A  method  to  produce  Li@C6o,  which  has  a  much  higher  efficiency  than  any  other  available 
method  for  producing  endohedral  fullerene,  will  be  presented  [1].  In  this  method  monolayers  of 
C6o  are  continuously  exposed  to  an  intense  beam  of  alkali  ions  at  an  energy  chosen  such  that  the 
ions  can  penetrate  the  carbon  cage  but  cannot  destroy  it.  In  this  way  it  is  possible  to  build  up  a 
film  of  fullerenes  of  many  nanometres  thickness  which  contains  a  substantial  percentage  of 
Li@Ceo.  The  ratio  of  Li+  to  C6o  during  the  deposition  was  estimated  to  be  6:1  (for  which  the  the 
best  capture  rate  was  found).  As  determined  from  laser  desorption  mass  spectroscopy,  this 
capture  rate  was  up  to  50%  (i.e.  equal  intensity  of  the  C60  and  Li@C60  mass  peak). 

However,  to  purify  the  endohedral  species,  it  was  found  that  the  best  solubility  was  obtained 
for  films  produced  at  the  lower  Li+  to  C60  ratio  of  1:1  (and  hence  a  lower  content  of  the 
endohedral  species).  Results  of  the  purification  process  using  HPLC  will  be  presented. 

To  characterize  the  endohedral  species,  mass  spectrometry,  infrared,  Raman  and  X-ray 
spectroscopy  investigations  have  been  performed.  Some  of  the  results  will  be  presented. 

[1]  R.  Tellgmann,  N.  Krawez,  S.-H.  Lin,  I.V.  Hertel  and  E.E.B.  Campbell;  Endohedral  Fullerene 

Production  Nature  382  (1996)  407-408 

lose. 

PUTTING  METAL  ATOMS  INTO  FULLERENES:  ENDOHEDRAL 
METALLOFULLERENES 
SHINOHARA  H. 

Befiarbnent  of  Chemistry ,  Nagoya  University,  Nagoya  969-8602,  Jaftan 
(First  receive  27  December  1997,  accepted for  presentation  during  IAS-4) 

Endohedral  metallofullerenes  are  novel  fullerene-based  materials  and  have  attracted  much 
attention  in  the  last  four  years.  In  the  last  couple  of  years,  some  important  progress  have  been 
made  in  direct  structural  analyses  of  metallofullerenes  by  using  synchrotron  X-ray  diffraction  and 
13C-NMR  studies.  Recently,  we  have  succeeded  in  determining  the  endohedral  nature  of  the 
metallofullerene,  Y@C82,  and  obtaining  its  total  electron  density  via  synchrotron  X-ray  powder 
diffraction!  1).  The  results  reveal  that  the  yttrium  atom  is  displaced  from  the  center  of  the  C82 
molecule  and  is  strongly  bound  to  the  carbon  cage. 

In  the  present  study,  both  the  isomer  and  the  endohedral  structures  of  a  typical  di- 
metallofullerene,  Sc2@C84,  have  been  determined  for  the  first  time  by  high-resolution  13C- 
NMR  (2)  and  synchrotron  X-ray  diffraction  studies,  respectively.  The  results  show  that  one  of  the 
major  isomer  of  Sc2@C84,  i.e.,  Sc2@C84  (III),  has  a  D2d  (23)  symmetry  and  that  some 
dynamical  averaging  of  the  Sc  ions  might  be  taking  place  around  the  optimum  scandium 
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position.  This  is  a  striking  contrast  to  the  Y@C82  case,  where  the  yttrium  atom  is  attached  to 
the  carbon  cage  even  at  room  temperature. 

Some  important  features  of  the  crystal  structures  of  Y@C82  and  Sc2@C84  will  also  be 
presented  and  discussed. 

541.18 

SLABS  AND  FIBERS  DEFORMATIONS  IN  INORGANIC 
FULLERENE-LIKE  STRUCTURES 

A.  ESPINOSA  C. 

Jnstituto  National  de  Jnuestigadones  Nucleates,  Caneteta  Mexico  -Moluca , 
Ktn.36. 5, 520H5  Salazar  Cdo.  de  Mexico.  Mexico. 
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(First  received  25  May  1998,  additional  material  08  June  1998;  accepted  for  presentation  during  IAS-4 
Only  for  publication  &  poster,  no  visit.) 

Nanotubes  and  fuilerene  structures  were  first  predicted  and  experimentally  observed  in 
carbon  particles  .  Some  fullerene-like  properties  and  characteristics  have  been  studied  in  other 
compounds. 

The  concept  of  fullerenes  have  been  extended  beyond  carbon  chemistry  in  the  study  of 
fullerene-like  structures  and  fibers,  specially  in  layered  metal-chalcogenide  compounds[l-3], 
which  have  been  named  inorganic  fullerene-like  structures-IF. 

An  analysis  of  the  theoretical  energy  calculations  of  the  deformations  of  different  numbers 
of  packing  layers  of  MOS2  is  presented,  theoretical  energy  calculations  of  layers  deformations, 
layer  defects  and  twist  defects  of  MOS2  have  been  investigated.  The  models  have  been  studied 
theoretically  by  molecular  mechanics  calculations,  high  resolution  transmition  microscopy 
(HRTM),  and  computer  simulations  which  have  complemented  each  other  in  the  microscopic 
description  of  MOS2  slabs.  The  total  calculated  energies  include  contributions  from  the  bond 
stretching  and  bending,  torsions,  inversions  (improper  inversions)  and  van  der  Waals  energies. 
The  MOS2  slabs  force  field  used  for  the  calculations  has  been  described  previously  [4].  The 
energy  minimization  procedure  utilized  a  conjugate-gradient  technique. 

The  molecular  structure  and  schemes  [5-7]  for  the  minimum  energy  stacking  layers 
deformation  for  MOS2  are  shown  in  figures  1-4.  Four  slabs  structures  were  subjected  to 
bendings  of  30,  60  and  90  degrees.  The  minimum  energy  for  each  structure  were  obtained  using 
a  molecular  mechanics  force  field  from  which  it  can  be  seen  that  the  energy  of  one  slab  remains 
almost  constant  during  the  bending  and  it  grows  as  the  numbers  of  slabs  is  increased. 

The  distance  of  the  S-S  bonds  presents  a  significant  difference  from  the  natural  value  (3.16 
angstroms)  near  the  boundaries,  as  it  could  be  expected,  and  this  change  can  be  seen  in  figure  5, 
in  this  figure  it  is  also  shown  with  the  number  4,  the  spread  of  the  atomic  distance  in  the  bends. 

The  theoretical  HRTM  images  are  useful  to  distinguish  fibers  and  slabs  in  real  experimental 
images  ( figures  6-7). 
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Fig.  1  The  crystal  structure  in  [00  Fig.  2  4  Slabs  Of  MOS2 
1  ]  direction  of  MoS2  for  4  slabs.  bended  30  degrees. 


Fig.  3  4  Slabs  Of  MOS2 
bended  90  degree 


Fig.  4  4  Slabs  Of  MOS2  bended  60  degree 


Fig. 5  Atomic  dispersion  in  boundaries  and  in  bends. 
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SOOT  AEROSOL  AND  FULLERENE  FORMATION  IN  CARBON  VAPOUR 
CONDENSATION  PROCESS 

KRESTININ  A.V.,  MORAVSKV  A.P.,  TE5NER  P.A.,  FURSIKOV  P.V. 

Institute  of  Chemical  Physics.  Russian  Academy  of  Sciences. 
f'i2H32,  Chemogolovka,  Moscow  Region.  Russia 
(First  received  26  February  1998 ;  accepted  for  presentation  during  IAS-4) 

The  very  discovery  of  fullerenes  and  further  studies  on  their  formation  process  implied  that 
kinetic  mechanism  of  carbon  vapour  condensation  has  little  in  common  with  studied  earlier 
processes  of  other  simple  substances  condensation.  In  fact,  the  variation  of  the  conditions  of 
fullerene  synthesis  in  an  arc  reactor  leads  to  obtaining  of  0  to  24wt.%  of  fullerenes  C60+C70  in 
the  product  of  carbon  vapour  condensation  (fullerene  soot). 

Analysis  of  carbon  vapour  condensation  process  indicates  that  the  following  factors 
determine  the  kinetics:  a)  growth  and  decay  reactions  of  carbon  clusters  under  non-isothermic 
conditions,  b)  soot  aerosol  formation  and  growth,  c)  heat  and  mass  transfer  processes 
essentially  influencing  the  temperature  and  gas  phase  composition.  A  kinetic  model  allowing  for 
these  factors  is  presented  in  the  work.  To  test  the  model  two  sets  of  experimental  data  were 
used.  These  are  kinetic  data  on  fullerenes  thermodecay  in  a  shock  tube  [1]  and  on  fullerenes 
synthesis  in  a  carbon  arc  reactor  [2]. 

The  numerical  analysis  of  the  kinetic  model  of  carbon  vapour  condensation  lead  to  the 
following  general  conclusion.  Under  close  to  optimum  conditions  for  the  synthesis  of  fullerenes 
strict  constraints  on  the  kinetic  scheme  of  vapour  condensation  are  imposed  by  two  factors:  the 
high  value  of  fullerene  yield  and  constancy  of  molar  ratio  C70/C60  in  the  products  of  arc 
synthesis.  In  particular,  the  following  is  valid: 

1)  Coagulation  of  large  clusters,  for  example,  coalescence  of  cycles  and  polycycles,  cannot 
be  the  main  route  to  fullerenes  C60  and  C70.  The  inevitable  high  contribution  of  clusters 
coagulation  to  the  soot  particle  nucleation  would  lead  in  that  event  to  catastrophic  fall  in 
fullerene  yield  because  of  prevailing  condensation  of  carbon  vapour  on  readily  formed  soot 
particles. 

2)  The  growth  of  fullerene  structures  ranged  between  C60  and  C70  should  proceed  through 
insertion  of  Cl,  C2  or  C5  fragments  to  get  the  main  reaction  route  passed  exactly  both  through 
C60  and  C70  clusters.  There  slightly  exists  an  alternative  to  this  condition  since  it  furnishes 
under  mild  additional  restrictions  both  the  high  yield  of  fullerenes  and  constancy  of  the 
C70/C60  ratio  in  the  products.  The  model  employes  the  insertion  of  C2  -  fragment  as  the  main 
reaction  route  for  fullerene  structures  growth.  The  decay  of  fullerene  structures  is  well  known 
to  produce  mainly  the  C2  fragment  as  well. 

Two  probable  routes  to  perfect  fullerene  structures  are  compared  in  the  model. 

The  first  includes  original  formation  of  defect  C60  and  C70  clusters  followed  by  monomolecular 
Stone- Wales  type  annealing  into  perfect  molecules.  The  second  one  goes  through  the  regular 
channel  of  fullerene  growth  by  addition  of  C2  -  fragment.  Under  some  natural  assumptions  the 
value  of  the  C70/C60  ratio  obtained  in  calculations  is  almost  constant  and  pressure  dependence 
of  fullerene  yield  coincides  with  experimental  one  for  both  routes. 

The  work  is  supported  by  Russian  Fund  for  Basic  Research,  Grant  No.96-03-3441 1 . 

1.  Krestinin  A.V.,  Moravsky  A.P.,  Tesner  P.A.,  Khim.  Fizika,  1998 

2.  Krestinin  A.V.,  Moravsky  A.P.,  Chem.  Phys.  Lett.,  accepted. 
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SYSTHESIS  OF  HIGHLY  DISPERSED  PRECURSORS  FOR  C60 
PHOTOPOLYMERIZATION 
LAVROV  V.V.,  ARKHANGELSK!!  I.V.,  SKOKAN  E.V. 

Moscow  State  University.  jbeftartment  of  Chentistrt/, 

Moscow,  779899  fax:  (095)  939-0798,  £-/hcu1:  skokan@  thermo  .chem  .msu  mi 
(First  received  02  March  1998;  accepted  for  presentation  during  IAS-4) 

Since  the  polymerization  of  fullerene  molecules  was  observed,  this  phenomenon  was 
intensively  studied.  The  most  efficient  and  studied  types  of  polymerization  are  photochemical 
and  pressure-induced.  However,  only  the  quenching  technique,  applying  high-temperature  and 
high-  pressure  treatment  allow  to  obtain  bulk  quantities  of  polymerized  fullerenes. 

As  the  polymerization  mechanisms  are  not  enough  studied,  it  was  proposed  that  the  products 
of  photopolymerization  and  pressure-induced  polymerization  are  the  same.  But  according  to 
Woodword-  Hoffmann  theory  of  2+2  cycloaddition  reactions  photochemical  process, 
representing  photoexcitation  and  pressure-induced  process  at  elevated  temperature,  representing 
thermal  excitation  have  different  mechanisms  and  should  result  in  different  products. 

In  the  current  paper  some  techniques  for  photochemical  polymerization  of  small  C6o  particles 
are  described.  These  techniques  make  possible  to  produce  macroscopic  amounts  of  polyfullerene 
C6o  by  UV-irradiating  of  water  suspensions,  soles  and  powders.  Therefore  methods  for  solid 
state  analysis,  i.e.  XRD,  NMR  and  DSC  can  be  used  to  characterize  samples.  Precursor  samples 
were  prepared  using  several  methods:  grinding  in  a  ball  mill,  lyophylisational  drying  of  frozen 
solution,  precipitation  from  saturated  solutions  and  joint  condensation  of  C60  and  liquid  media 
vapor.  Every  type  of  dispersed  precursor  consist  of  small  particles,  less  then  0.5  -7  in  diameter 
and  are  actually  free  of  oxygen,  which  photochemically  react  with  C60  molecules.  Fullerite,  used 
for  preparation  of  precursors,  was  carefully  purified  of  solvent  admixture.  Polymerized  samples 
appear  to  be  insoluble  in  toluene  and  after  heating  revert  to  pristine  C6o. 

Preliminary  experiments  were  performed  to  study  how  oxygen  affect  polymerization  process. 

Samples  of  polyfullerene  C6o  were  studied  by  means  of  IR,  Raman  and  UV  -  spectroscopy, 
X-  rays  diffraction,  13C  NMR,  differential  scanning  calorimetry,  HPLC,  tunneling  electron 
microscopy  and  mass-spectrometry.  New  spectral  features  consistent  with  the  change  in  bonding 
due  to  polymerization  are  reported.  Thermal  behavior  of  polymerized  samples  was  studied  and 
enthalpies  of  depolimerization  were  determined. 
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SYNTHESIS  OF  NANOSTRUCTURED  MATERIALS  FROM  AGGREGATES 
PRODUCED  BY  A  PULSED  ARC  GAS  AGGREGATION  CLUSTER  SOURCE 
MILANI  P.,  PISER I  P.,  BARBORINI  E. 

JN2FM-2)i[tartitnento  di  fisica,  Unixrersita  '  di  Milano,  Via  Celoria  76,  20733  Milano,  Jtaty 

BOTTANt  C.E.,  FERRARI  A.,  BASSI  A.LL 

JN?M-  C£SN£?,  (Politecnico  di  Milano,  20733  Milano,  Stall/ 

(First  received  03  December  1997) 

Cluster  beams  are  a  versatile  tool  which  is  assuming  an  increasing  importance  for  the 
synthesis  of  nanocrystalline  materials.  The  use  of  clusters  as  elemental  building  blocks  can  open 
new  routes  towards  the  creation  of  an  entire  new  class  of  architectures  and 
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The  ability  of  structuring  materials  on  a  nanometer-size  scale  depends  critically  from  the 
control  of  the  precursors  and  of  their  interaction  to  form  more  complex  structures.  The  use  of 
aerosol  techniques  is  a  viable  way  for  the  production  of  macroscopic  quantities  of  precursor 

ClUSMoiecular  beams  techniques,  coupled  to  sources  based  on  efficient  aggregation  phenomena, 
can  unfold  the  opportunity  of  controlling  parameters  such  as  size,  composition  and  kinetic 
energy  of  the  aggregates.  The  availability  of  well  characterized  cluster  beams  will  help  in  the 
study  of  cluster  coalescence  processes  and  reorganization  after  the  deposition  which  are  still 

iar§Here  we^dTpresent  and  discuss  the  synthesis  of  nanocrystalline  thin  films  by  the  deposition 
of  a  supersonic  cluster  beams.  In  order  to  meet  the  requisites  necessary  for  thin  film  deposition 
we  have  developed  a  Pulsed  Arc  Gas  Aggregation  Cluster  Source  (PAGACS)  for  the  production 
of  intense  and  stable  ionized  and  neutral  cluster  supersonic  beams.  Laser  photoionization  and 
mass  spectrometric  techniques  have  been  used  to  characterize  the  source,  the  cluster  mass 

The  PAGACS  hS  many  analogies  with  arc  discharge  apparatus  for  the  production  of 
fullerenes  and  nanotubes,  with  this  source  nanocrystalline  carbon  thin  films  have  been  produced 
have  by  ballistic  consolidation  of  carbon  cluster  supersonic  beams  and  characterized  in  their 
structural  and  electronic  properties  in  order  to  correlate  them  with  the  precursors  and  post- 

dCPStructuraI  properties  and  the  mesoscopic  elastic  response  of  the  films  were  measured  by 
Scanning  Electron  Microscopy,  Raman  and  Brillouin  light  scattering.  SEM  and  Raman 
spectroscopy  show  that  the  film  are  a  low-density  porous  network  of  nanometer-size  particles. 
The  nature  of  the  films  is  essentially  graphite-like  with  a  large  number  of  distorted  bonds.  The 
values  of  bulk  modulus  and  shear  modulus  were  estimated  from  the  shifts  of  both  surface  and 
bulk  phonon  peaks  measured  by  Brillouin  spectroscopy.  On  a  mesoscopic  scale  the  shear 
modulus  is  in  the  range  of  that  of  crystalline  graphite,  whereas  the  bulk  modulus  and  the 

Poisson’s  ratio  are  significantly  different.  .  ,. 

The  presence  of  nanotubes  and  ordered  polyhedral  particles  embedded  m  a  disordered  matrix 
has  been  detected  by  Transmission  Electron  Microscopy. 


POSSIBILITY  OF  ORIENTATIONAL  MELTING  OF  TWO-SHELL  CARBON 

NANOPARTICLE 
LOZOVIK  YU.  E.,  POPOV  A.  M. 

Institute  of  Sfiectroscotq,  Russian  Jcadenq  of  Science  f  9 2092.  Troitsk,  Moscow  region,  Russia 
(First  received  05  February  1998;  accepted  for  presentation  during  IAS-4) 

The  discovery  of  fullerenes  gives  rise  the  interest  to  other  carbon  nanostructures  included  the 
nanoparticles  with  shell  structure.  It  is  known  that  a  melting  of  single  cluster  essentially  differs 

from  phase  transitions  in  macroscopic  systems.  ,, 

The  melting  of  a  cluster  may  manifest  itself  as  an  hierarchy  of  transformation  in  shells  or 
breaking  the  order  between  them.  E.g.,  in  2D  microclusters  with  Coulomb,  dipole  and  logarithmic 
interaction  be, ween  particles  the  rotational  melting  (i.e.  rotation  of  "solid"  shells)  preceedes  to  melting 
inside  the  shells  [1].  However,  the  rotational  melting  had  not  been  discovered  in  3D  clusters. 
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Van  der  Waals  interaction  between  atoms  of  neighbor  shells  in  carbon  nanoparticles  is 
considerably  weaker  than  valent  interaction  between  atoms  inside  the  shell.  Therefore  these 
nanoparticles  seems  to  be  possible  candidates  for  rotational  melting.  To  investigate  the 
possibility  of  this  phenomenon  we  consider  the  two-shell  carbon  nanoparticle  with  fullerene  Cso 
as  inner  shell  and  fullerene  C240  with  icosahedral  symmetry  as  outer  shell  (four  different  shapes 
of  this  fullerene  are  considered).  The  fullerene  C60  is  the  smallest  fullerene  without  adjacent 
pentagons  in  its  structure,  therefore  the  absence  of  chemical  bonds  between  shells  in  this  case  is 
very  probable.  We  describe  the  interaction  between  atoms  of  neighbor  shells  by  Lennard-Jones 
potential.  The  energies  of  shell  deformation  is  described  in  terms  of  deviations  of  bond  lengths 
and  angles  between  bonds  from  their  equilibrium  values. 

The  global  and  local  minima  of  total  potential  energy  of  nanoparticle  are  found  by 
optimization  of  three  angles  of  relative  shell  orientation.  The  high  Ih  symmetry  of  shells  leads  to 
great  number  of  equivalent  global  minima.  The  energies  of  shell  deformation  are  also 
calculated.  The  barriers  for  relative  rotation  of  shells  in  the  nanoparticles  under  consideration 
are  calculated  for  relative  orientations  corresponding  to  global  minima  of  total  potential 
energy.  It  is  found  that  the  obtained  values  of  barriers  for  rotation  are  surprisingly  small  and 
shell  deformation  during  intershell  rotation  does  not  considerably  influence  on  the  magnitudes 
of  barriers.  Moreover,  these  barriers  are  only  several  times  greater  than  barriers  dEa,  the 
differences  between  minimum  and  maximum  in  dependencies  on  angle  of  rotation  for  energy  of 
interaction  between  one  atom  of  the  second  shell  and  the  whole  first  shell. 

For  example,  for  the  nanoparticle  with  close  to  icosahedron  shape  of  second  shell  C240  the 
barrier  for  rotation  around  fifth  order  axis  is  dEr  =  1 59  K.  Simultaneously  the  maximal  barrier 
among  the  barriers  dEa  for  individual  atoms  of  the  second  shell  are  22  K,  i.e.  dEr  \11  240  \dEa. 

The  detailed  analysis  shows  that  in  the  case  of  relative  shell  orientations  with  coincident 
symmetry  axis  of  shells  the  second  shell  have  several  tens  groups  of  atoms  with  different 
orientation  relative  the  first  shell.  The  maxima  of  dependencies  Ea  for  individual  atoms  from 
different  group  correspond  to  different  angles  of  rotation  and  so  the  dependence  of  total  energy 
on  angle  of  rotation  is  essentially  smoothed.  In  the  case  of  relative  shell  orientations  with 
noncoincident  symmetry  axis  barriers  for  relative  rotation  are  very  small  due  to 
incommensurability  of  atom  positions  in  two  shells. 

The  orientational  melting  may  be  considered  in  a  sense  as  a  two  stage  phenomenon.  At  low 
temperatures  the  relative  reorientations  of  shells  are  frozen.  Initially,  the  jump-like  rotational 
diffusion  begins  with  increasing  of  temperature.  For  greater  temperature  free  rotation  of  shells  take  place. 

The  temperature  Ti  of  crossover  from  frozen  state  of  nanoparticle  to  rotational  diffusion  of 
shells  is  estimated  to  be  several  Kelvin  degrees.  The  temperatures  T2  of  crossover  from  jump 
rotational  diffusion  to  free  rotation  of  shell  is  identified  as  the  point  where  the  two  free  energies 
of  these  states  are  equal.  These  temperatures  are  about  tens  Kelvin  degrees.  Both  temperatures 
Ti  and  T2  are  determined  by  the  shape  of  second  shell. 

The  molecular  dynamics  simulation  of  the  process  of  nanoparticle  orientational  melting  is  performed. 

The  obtained  very  small  temperatures  Ti  and  T2  in  the  two-shell  nanoparticle  allow  us  to 
proposed  that  rotation  melting  may  occur  also  in  many-shell  nanoparticles. 

This  work  was  supported  by  the  grants  of  Russian  Foundation  of  Basic  Research,  the  programs 
"Fuller enes  and  atomic  clusters",  "Surface  atomic  structures"  and  "Physics  of  nanostructures" ,\\ 
[1]  Yu.E.  Lozovik,  Usp.  Fiz.  Nauk  (in  Russian),  153,  356(1987);  Yu.E.  Lozovik,  E.A.  Rakoch, 

Phys.  Lett.  A,  235,  55(1997);  Phys.  Rev.  B  (in  print). 
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jfU- Russia  Petroleum  Scientific- Research  geological  Exploration  Institute  (  VNJQRJ  J 
Hitting,  39,  St. -Petersburg,  /9//OV,  Russia  Pax:  7-212-2755756  E-mail:  ins@irnigri.sfib.su 
( First  receive  12  December  1 997,  accepted  for  presentation  during  IAS-4) 

The  problems  of  the  higher  and  odd-numbered  carbon  clusters  are  principal  but  unresolved 
[1]  ones.  Like  Balmer  empirical  spectral  formula,  the  simple  integer-valued  formula  for 
numberes  of  atoms  in  relatively  stable  carbon  clusters  Cn  have  been  obtained  by  author.  It 
specifies  the  following  finite  set: 

.  n=  60,  70,  84,  120,  165(330),  280,  819(1638). 

The  even  numbers  indicated  in  the  bracets  are  doubled  corresponding  odd-numbers.  As 
was  to  be  expected,  the  series  begins  with  two  knownfullerenes, besides,  three  first  members  are 
exactly  in  line  with  augents  of  Fowler's  rules  (  the  necessary  condition  for  clousedness  of 
electron  shells ) 

nl  =  60  +  6S,n2  =  70  +  30S,n3  =  84  +  36S(S  =  0,  1 ,  2, ...). 

The  displayed  formula  correlates  well  with  LD-TOF  mass-spectrum  [2].  If  we  draw  the 
enveloping  line  along  the  most  peaks,  marked  by  authors  themselves,  clusters  Cn  for  n=60,  70, 
84.  118,  166  will  be  on  it.  A  typical  FT-ICR  mass  spectrum  [  1,3  ]  has  a  noticeable  maximum 
for  odd-  numbered  clusters  in  vicinity  of  the  point  n=I65  in  addition  to  the  extremum  ( n=330) 
of  relatively  intensity  for  even  numbered  clusters.  That  previously  unnoticed  fact  has  been 
recorded  only  owing  to  the  prediction  by  the  formula  and  equipment  with  high  mass  resolution 
used  in  American  Institute  of  Physics.  The  series  ends  with  giant  clusters  (  for  n=819,  1638). 
By  similar  vertification  we  have  not  been  possible  to  detect  their  between  fragmentary 
published  experimental  evidence.  Nevertheless,  cited  above  resultsgive  the  assurance  that  the 
proposed  formula  adecuately  depicts  something  actual  law.  The  following  task  of  research  is 
the  revealing  of  the  formula  physical  meaning  by  analogy  with  the  energy  interpretation  of 
Balmer  formula.  Agreement  of  our  formula  for  3-dimentional  carbon  clasters  with  Hukkel's 
formula  for  2-  dimentional  structures  of  aromatic  hydrocarbons  by  their  simultaneously 
correlation  with  average  quantum-mechanical  values  in  problems  having  centpal  symmetry 
have  been  established  [4]. 

The  method  of  the  new  linear  reccurrencerelations  developed  by  the  author  for  classical 
orthogonal  polynomials  and  for  others  specials  functions  used  in  quantum  theory  is  the 
mathematical  basis  of  the  investigation. 
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EXPERIMENTAL  VAPOR-MASUT  BURNER  WITH  CONTROLLABLE  FREQUENCY 

OF  ACOUSTIC  OSCILLATIONS 
RQMAKHIN  S.S.,  PANCHENKO  N.N.,  SHMIRKOV  O.V., 

RUDAKOV  V.P.,  SERGEEVA  L.L.,  CHEGIS  LL, 

State  Research  Jnstitute  of  dfifilied  Uteckanics  and  Electrodif nancies  of  Utoscow  r4i/iatu>n  Institute 

7258  tO,  Utoscou/,  QST-97,  Volokolanakotje  shosse,  9.  NJJiPUlC  UUD  teL.:  (095)  158-0020;  rianid§>ntai2  rcnetru. 

(First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

Efficiency  of  transformation  of  the  fuel  components  chemical  energy  in  the  up-to-date 
thermal  power  plants  is  substantially  determined  by  intensity  of  burning  and  spraying  processes 
occurring  in  this  case.  Application  of  methods  of  the  mixing  devices  nonstationary  operation  is 
one  of  the  simplest  engineering  solution  of  the  problem  [1],  These  methods  are  based  on  the  fact 
that  the  media  flow  mechanisms  in  the  mixing  elements  and  their  subsequent  dispersion  and 
burning  are  essentially  nonstationary  resulting  in  appearance  of  new  regulated  space  and  time 
structures  [2].  Therewith,  quest  to  damp  appearance  of  the  regulated  structures  at  some  modes 
(for  example,  to  prevent  appearance  of  the  resonant  processes  leading  to  the  power  plants 
structures  damage)  causes  their  appearance  at  other  modes  [3]. 

In  the  work  [4]  a  principle  is  postulated  in  accordance  with  which  a  system  always  tends  to  the 
state  with  maximal  generation  of  acoustical  energy.  Such  the  generalized  analysis  enables  to  gain 
a  valuable,  with  the  practical  point  of  view,  conclusion:  if  in  one  way  or  another  any  auto¬ 
oscillations  are  arisen  in  a  system  at  the  modes  that  are  not  resonant  for  the  system  as  a  whole, 
then  it  enables,  firstly,  to  intensify  the  processes  (for  example,  the  processes  of  the  fuel 
components  mixing  and  burning)  and,  secondly,  to  transfer  the  main  part  of  the  auto-oscillations 
energy  on  the  mode  that  is  knowingly  damped  by  the  system  as  a  whole.  This  conclusion  can  be 
made  more  clear  with  the  following  example.  It  is  known  that  any  furnace  system  has  certain 
linear  sizes  determining  its  volume.  During  burning  of  the  fuel  it  can  result  in  arising  of  the 
pressure  regular  oscillations  at  one  or  several  its  fundamental  acoustical  frequencies.  To  avoid 
the  parasitic  effect,  the  liquid  flow  rate  oscillations  can  be  generated  (for  example,  with  the  help  of 
the  mixing  element)  frequency  of  which  differentiates  from  any  fundamental  resonant  frequency 
of  the  furnace  system  and,  at  the  same  time,  its  value  enables  to  transform  the  oscillations 
spectrum  by  means  of  concentration  of  the  generated  acoustical  energy  on  the  given  frequency. 

To  study  the  intensification  processes  for  dispersion  and  burning,  the  vapor-masut  acoustic 
burner  has  been  designed  and  tested  with  centrifugal  gas  and  liquid  stages  and  with  the 
controllable  generator  of  the  acoustic  oscillations  in  the  form  of  quarter-wave  resonator  with  one 
closed  end  plane. 

The  basic  characteristics  are  the  following:  masut  flow  rate  -  0.25-0.75  kg/s;  degree  of 
regulation  of  masut  flow  rate  -  3  times;  supply  masut  pressure  -  (4-21)- 105  Pa;  vapor  flow  rate  - 
0.015  kg/s;  supply  vapor  pressure  -  10- 105  Pa;  spraying  torch  conicity  angle  -  100°;  acoustic 
oscillations  frequency  -  600-800  Hz. 

Analysis  of  the  obtained  results  has  shown  high  efficiency  of  the  device  operation  with  the 
turning  out  from  the  resonant  frequencies  in  various  furnace  spaces  and  high-quality  mixing  of 
the  viscous  liquids  with  middle  and  high  outflow  velocities. 

1.  Pazhi  D.G.,  Galustov  V.S.  Sprayers  of  liquids.  M.,  Chemistry,  1979. 

2.  Nicolis  G.,  Prigozhin  I.  Selforganization  in  nonequilibrium  systems.  M.,  Mir,  1979,  p.512. 

3.  Haken  G.  Synergetics.  M.,  Mir,  1980,  p.406. 

4.  Raushenbakh  B.V.  Vibrational  burning.  Fizmatgiz,  1961,  p.500. 
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DISPERSION  OF  EMULSIONS  IN  DEVICES  FOR  HOMOGENIZATION 

OF  DAIRY  PRODUCE 

ROMAKHIN  S.S.,  BASKAREV  B.N.,  SHMIRKOVO.V.,  RUDAKOV  V.P., 
MESCHERVAKOV  A.A.,  VORGB’YgV  S,V„  TSIMIN  NJ,  CHEGIS  LL, 

State  Research  Institute  of  dfifiUed  Mechanics  and.  Ciectrodynajnics  of  Moscow  Jhrtation  Institute 
1 258 tO,  Moscow,  QS?-  Y7,  VolokoLunskot/e  sh  Y.  NJJTMC  JLAJ  tel.:  1 58-0020;  fox 1 58-0367;  chegiMglasneteu . 

*4S  « Mytischinskiy  dairy -producing  factory*,  town  of  Stektrostal '  (Moscow  region) 
u4S  « £/sk-nulk» ,  town  of  £/sk  ( ' Krasnodarskiy  land ) 

(First  received  20  April  1998;  accepted  for  presentation  during  IAS-4) 

To  enhance  considerably  storage  life  of  the  dairy  produce  as  the  nonstratified  emulsions,  the 
homogenization  process  is  used  that  is  the  process  of  enhancement  of  dispersion  content 
uniformity  by  means  of  fragmentation  of  the  fractions  involved  and  their  uniform  distribution 
over  the  whole  volume.  One  of  the  homogenization  steps  is  the  product  dispersion  in  various 
stages  of  the  homogenizing  injector. 

Presently,  the  homogenizers  K5-OGA-l,2;  Al-OGM-5  etc.  are  most  generally  employed  in 
Russia.  The  product  homogenization  process  with  such  homogenizers  is  realized  at  the  pressure 
differentials  of  1 50- 1 80  atm  on  the  homogenizing  injector  valves. 

Substantial  decrease  of  the  required  pressure  differentials  on  the  injector  can  be  realized  at  the 
expense  of  turbulizing  intensification  with  the  help  of  the  valves  having  the  turbulizing  turnings. 
At  modernization  of  the  serial  homogenizer  Al-OGM-5,  the  homogenizing  injector  with 
labyrinth  gap  and  discharging  chamber  [1]  and  the  injector  with  labyrinth  gap,  discharging 
chamber  and  damping  cavity  [2]  have  been  developed  and  put  into  operation. 

Flowing  of  the  high-speed  flow  of  the  product  through  the  injectors  labyrinth  gaps  enhances 
the  suspensions  homogenization  efficiency  and  enables  to  lower  the  required  pressure  differential 
on  retention  of  the  dispersion  quality.  The  availability  of  discharging  chamber  in  the  construction 
makes  the  injector  resistant  to  the  transversal  dynamic  loading  arising  at  nonperiodical 
disturbances  of  pressure  in  a  some  point  of  the  gap.  The  availability  of  damping  cavities  provides 
the  injector  location  steadiness  at  influence  of  the  dynamic  tangential  loadings.  These  measures 
allow  to  stabilize  the  gap  size  around  the  valve  axis. 

The  developed  injectors  have  been  put  into  service  on  the  dairy-producing  factories  of  the 
towns:  Ejsk  (Krasnodarskiy  land),  Podol’sk,  Lyubertsy,  Mytischi  (all  of  Moscow  region). 

Modernization  of  the  serial  injector  differs  its  simplicity,  reliability,  minimal  expenditures;  it 
does  not  demand  any  changes  in  design  of  the  homogenizer  and  the  modernization  is  substitution 
of  the  saddle  and  valve. 

Exploitation  of  the  injectors  has  shown  that  use  of  such  methods  of  the  products  turbulizing 
provides  lowering  of  the  necessary  pressure  differential  (it  means  reduce  of  energy  consumption) 
by  25-30%  in  comparison  with  the  serial  injector  at  retention  of  the  homogenization  degree  and 
quality  of  the  products  reprocessed  (of  the  emulsion  dispersity).  Therewith  the  valve  exploitation 
period  increases  by  1.5-2  times  and  conditions  improves  considerably  for  the  homogenizers 
exploitation  in  respect  to  influence  on  servicing  staff  of  such  harmful  factors  as  noise  and 
vibrations.  Besides,  the  service  period  for  the  pump  and  other  homogenizer  units  increases  and 
their  wear  decreases. 

1.  RF  Patent  N2057436.  Homogenizing  injector.  Baskarev  B.N.,  Romakhin  S.S.,  Tsimin  N.I. 

Bullet,  of  inventions,  N10,  1996. 

2.  RF  Patent  on  request  N961 189741  (priority  on  24.09.1996;  decision  about  patent  grant  of 

13.06.1997).  Homogenizing  injector.  Baskarev  B.N.,  Vorob’yov  S.V.,  Mescheryakov  A.A. 

Romakhin  S.S.,  Tsimin  N.I. 
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EVALUATION  OF  LIQUID  SPRAYING  DISPERSITY  BY  THE  PNEUMATIC  SPRAYERS 
WITH  MIXING  OF  THE  COMPONENTS  IN  THE  POROUS  ELEMENT. 

RQMAKHIN  S.S.,  B  AZAROV  V.G.,  SHMIRKQV  O.V,  RUDAKOV  V.P.,  CHEGIS  I.L. 

State  Research  institute  of  dftfilied  Mechanics  and  BlectrocUfncunics  of  Moscour  dotation  Institute  (Technical 
Unioersitij) .  1258  JO,  Moscovo,  QST-97,  Vololcolamskotfe  shosse,  V,  IfiJfPMB  MJJ  tel.:  (095 J 158-0020; 
fax . :  ( 095)  158- 0367;  e-mail:  name@niai2  scnetru . 

(First  received  12  March  1998;  accepted  for  presentation  during  IAS-4) 

Among  variety  of  the  pneumatic  sprayers  different  types  the  sprayers  stand  out,  the  flow¬ 
through  channels  of  which  have  the  porous  penetrable  materials  [1,2]  and  among  the  latter  ones 
the  sprayers  stand  out  with  mixing  of  gas  or  liquid  in  a  porous  mixing  element  [3].  Due  to  the 
high  efficiency  of  heat  exchange,  monodispersity  of  the  generated  ultrafinely-divided  flows, 
uniform  distribution  of  numerous  channels  over  the  surface  forming  the  flow  etc.,  it  is  possible  to 
use  such  sprayers  in  various  fields  of  engineering,  for  instance,  in  the  gas  generators  with  thermal 
decomposition  of  unitary  fuels  in  rocket  engines  building. 

Presently,  for  evaluation  of  spraying  quality  the  numerous  empirical  formulas  are  largely  used 
that  describe  the  drop  mean  diameter  as  a  function  of  the  mixture  components  physical 
parameters  (density,  viscosity,  surface  tension),  sprayer  operation  parameters  (velocity, 
components  relationship),  and  geometrical  characteristics  of  its  flow-through  parts.  However, 
calculation  of  the  liquid  drop  diameter  for  the  porous  sprayers  from  the  known  equations,  gained 
for  the  case  of  sprayers  with  similar  construction  [4],  gives  the  results  overstated  by  a  factor  of  30- 
50. 

From  the  different  classes  of  the  pneumatic  sprayers  the  internal  mixing  sprayers  with  flooded 
nozzle  and  with  crossed  motion  of  the  flows  (Shukhov’s  type  of  sprayers  [4])  are  the  most  similar 
to  each  other  by  their  types  of  the  working  process  organization. 

Investigations  carried  out  by  Nikiyama  and  Tanasava  [5]  enabled  to  get  the  empirical 
dependence  that  takes  into  account  the  special  features  of  gas-dynamic  picture  of  the  liquid  and 
gas  flow;  these  features  are  in  the  mechanism  of  the  initial  preliminary  fragmentation  of  the  liquid 
inside  of  the  sprayer  which  mechanism  differs  the  Shukhov’s  sprayer  from  the  sprayers  of  other 
types. 

Experimental  study  of  various  liquids  (water,  ethyl  spirit,  glycerin)  enabled  to  calculate  a 
correction  factor  C  allowing  to  use  the  equation  of  Nikiyama-Tanasava  for  estimation  of 
dispersity  of  the  finely-dividing  (permeability  is  about  0.16)  pneumatic  sprayers  with  the  error  of 
8-10%.  Mean  drop  diameter  d  is  calculated  from  the  formula; 

,_rA  4dN(m,/m,) , 

(m,/v,P,d/ 

where  dx  -  mean  diameter  calculated  from  the  Nikiyama-Tanasava’s  formula; 
ril  j ,  III  g  -  flow  rates  of  the  liquid  and  gas 

pi  -  density  of  the  liquid; 

Vi  -  kinematic  viscosity  coefficient; 

de  -  diameter  of  the  equivalent  capillary  of  the  porous  material. 

Range  of  the  regime  parameters  variation  was  the  following: 

-  pressure  differentials  for  liquid  and  gas  -  till  0.8  MPa; 

-  liquid  flow  rate  -  till  1 50  g/s: 

-  gas  flow  rate  -  till  5  g/s. 
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Preparation  and  burning  up  the  water-  masut  emulsions  (WME)  in  the  hot-water  heaters  of 
the  currently  available  gas-masut  thermal  power  plants  (TPP)  is  one  of  the  most  efficient  nature 
protection  measure.  Therewith,  not  only  volume  of  the  harmful  waste  to  atmosphere  decreases, 
but  burning  up  of  the  waste  water  contaminated  with  masut  is  provided. 

Technologically,  the  problem  of  the  WME  preparation  is  solved  in  the  simplest  way  by  means 
of  its  preparation  immediately  before  the  burning  up.  For  this  purpose  a  generator  of  water-fuel 
emulsions  (emulsifier)  is  mounted  in  front  of  the  heat-water  heater  which  demands  excessive 
power  of  the  system  for  fuel  supply  since  part  of  the  pressure  differential  is  consumed  in  the 
emulsifier.  If  the  described  way  of  the  problem  solution  is  for  some  reasons  impossible  then  the 
vortexing  chamber  of  the  centrifugal  sprayer  can  be  used  as  the  emulsifier. 

The  following  types  of  the  emulsifiers  have  been  developed: 

■  emulsifier  with  coaxial  flow  of  water  and  fuel  and  their  mixing  with  the  help  of  porous 
element  (net-shaped  glass); 

■  -  the  same  with  rotation  of  one  of  the  mixture  components; 

-emulsifier  in  the  form  of  the  two-component  gas-liquid  centrifugal  sprayer  with  a  built-in 
emulsifying  unit; 

-  emulsifier  with  a  belt  of  the  turbulizers  of  the  gas-liquid  mixture; 

-  the  same  with  a  tangential  supply  of  water  in  front  of  the  belt  of  the  turbulizers; 

-  emulsifier  with  a  two-step  system  of  the  components  mixing  one  of  which  is  the  ejecting  step. 
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In  the  process  of  gas-liquid  mixture  turbulization,  dispersity  of  the  water  drops  depends  on 
the  regime  parameters,  scale  of  the  vortexes,  and  closeness  of  the  turbulizers  disposal  in  the  belt. 
At  the  centrifugal  emulsification,  a  liquid  insoluble  in  the  ground  one,  is  supplied  to  the  vortexing 
chamber  periphery  of  the  centrifugal  sprayer  (or  to  periphery  of  the  liquid  centrifugal  stage  of  the 
emulsifier);  this  liquid  gathers  in  the  drops  of  some  size  depending  on  the  surface  tension  for  both 
liquids,  velocity  gradient,  time  of  the  liquid  drop  being  in  the  sprayer,  relationship  between 
densities  of  the  both  liquids,  and  on  many  other  factors. 


Here  is  list  of  the  main  results  achieved: 

-  dispersity  of  the  emulsion  about  20  qm 

-  start  of  the  emulsion  stratification  in  40  min 

-  pressure  losses  on  the  emulsifier  till  2  atm 

-  pressure  losses  on  the  sprayer  till  0.8  atm 

-  maximal  fuel  flow  rate  2 1/s 

-  decrease  of  the  nitric  oxide  concentration  25-30% 

-  decrease  of  the  benz-a-piren  concentration  50-70% 


# 
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ON  SPRAYING  OF  ELECTRIFIED  CAPILLARY  JETS 
GERTSENSHTEIN  SYA.,  LYAKHOV  A.G.,  NEKRASOV  I,V. 

Institute  of  Mechanics,  MSU.  1 79899  Moscow,  Michunndki  firosfiekt,  / 

( Received  16  December  1997) 

Main  attention  in  this  work  will  be  given  to  experimental  study  of  features  spraying  of  a 
charged  aerosol  near  the  unexposed  surface.  The  charged  aerosol  produced  on  initiation  of 
corona  discharge  and  subsequent  deposition  of  ions  generated  in  the  corona  discharge  on 
independently  formed  drops  of  aerosol. 

The  experimental  setup  consisted  of  a  corona  electrode,  a  high-voltage  (10  -  30  kV)  power 
supply,  an  aerosol  generator,  a  grounded  electrode,  a  grid,  and  an  object  for  spraying  (a 
rectangular  plate  and  so  on).  The  aerosol  generator  was  constructed  according  to  the  model  of  an 
atomizer  and  produced  an  aerosol  jet  whose  speed  considerably  exceeded  that  of  the  ion  wind 
near  the  corona  point. 

The  studied  object  comprised  two  Getinaks  plates  covered  on  one  side  by  copper  foil  with 
dimensions  300  mm  *  50  mm.  The  plates  were  installed  so  that  the  foil  was  on  the  outer  (relative 
to  each  other)  surface  of  the  plates.  The  plate-to-plate  clearance  (2  mm)  prevented  electrical 
contact  between  the  plates  when  they  were  wetted.  Charges  collected  by  the  plates  leaked  out 
through  the  resistors,  and  the  voltage  across  them  was  measured  by  an  electronic  voltmeter.  The 
water  collected  by  the  plates  drained  down  and  was  directed  to  the  measuring  vessels. 

In  particular,  the  experiments  were  carried  out  when  the  water  consumption  q=1.6  cm3/s,  the 
spraying,  period  was  30  s,  the  air  consumption  was  equal  to  1.4  1/s,  and  the  voltage  was  varied  in 
the  range  0  -  26  kV. 

We  also  carried  out  quantitative  measurements  of  the  current  feeding  the  needle,  the  currents 
through  both  plates,  and  the  water  flows  falling  on  these  plates. 

The  currents  run  off  the  unexposed  II  and  front  12  surfaces  is  relation  to  the  water 
consumption  q  and  needle  voltage  E  are  given. 


Copyright  1998  (c)  by  Aerosol  Technology  Ltd  Telephone/Fax:  +7(095)1474361 


Page  No  170 


AEROSOLS  1998  i of.  4c 


Exchange  of  Getinaks  plates  for  a  fine-mesh  wire  netting,  which  intersected  the  entire  cross 
section  of  the  jet,  led  to  a  similar  decrease  of  the  charge  carrying  away  by  the  jet  when  the  water 
consumption  was  increased  from  0.8  to  1.6  cm3/s.  The  amount  of  water  draining  ofi  he  plates  was 
determined  using  the  measuring  vessels.  The  ratio  of  water  amount  fallen  on  the  unexposed 
surface  to  that  on  the  front  surface  Q1/Q2  is  shown  there  as  a  function  of  the  needle  voltage. 

One  of  the  significant  results  of  this  work  is  that  the  spraying  efficiency  is  independent  of 
water  consumption  (within  the  limits  of  experimental  accuracy).  As  mentioned  above,  with  an 
increase  of  q  the  needle's  feeding  current  does  not  change,  and  the  current  flowing  off  the  plate 
actually  slightly  decreases. 

A  relationship  was  also  studied  between  the  ratio  Q1/Q2  and  angle  of  the  jet  incidence  on  the 
plate  surface.  It  is  shown  that  at  angle  <  45  grad,  the  ratio  Q1/Q2  does  not  change  significantly, 
and  at  angle  =  60  grad,  this  ratio  noticeably  increases. 

One  of  the  most  interesting  investigations  of  this  work  concerns  a  study  of  the  distribution  of 
sprayed  substance  over  the  unexposed  surface  of  a  plate. 

It  is  easy  to  see  that  the  interests  of  spraying  falls  to  the  center  approximately  exponentially. 

Also  the  results  of  new  effective  way  of  charged  aerosol  generating  are  presented.  Aerosol  is 
generated  on  oscillating  string  with  small  drops  of  liquid  exposed  in  high  voltage  field. 
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OPTIMIZATION  OF  THE  FLOW-THROUGH  CHANNELS  GEOMETRY 
OF  MULTIPURPOSE  EMULSION  GENERATORS  ON  THE  BASIS 
OF  NUMERICAL  MODELING 
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(First  received  06  June  1998;  accepted  for  presentation  during  IAS-4) 

At  creation  of  the  dispersion  media  multipurpose  generators  that  are  used  for  organization  of 
the  multicomponent  finely-divided  flows  at  the  low  counterpressure  (outflow  in  vacuum),  the 
combined  methods  of  high-quality  mixing  are  employed  on  the  basis  of  saturation  with  gas, 
emulsification  and  dispersion  of  various  liquids  and  suspensions.  At  development  of  the  flow¬ 
through  channels  design  of  the  generators,  empirical  methods  are  still  used  for  their  working 
characteristics  improvement.  Optimization  of  the  flow-through  channels  geometry  for  the 
emulsion  generators  on  the  basis  of  numerical  analysis  was  the  goal  of  present  work. 

In  spite  of  large  variety  of  the  possible  constructions  of  the  generators  there  are  only  a  limited 
number  of  the  mixing  schemes: 

-  mixing  of  the  gas  and  liquid  components  of  dispersed  mixture  by  way  of  saturation  of  the  axial 
circular  liquid  flow  with  the  gas  bubbles  penetrating  through  the  porous  element; 

-  emulsification  of  the  axial  circular  liquid  flow  with  the  heavier  liquid  drops  penetrating  from  the 
flow  periphery  through  the  porous  insert; 

-  mixing  of  the  circular  vortexed  flow  with  the  lighter  liquid  drops  which  are  supplied  from  the 
periphery  through  the  porous  insert. 
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Operation  of  the  aerosol  generators  which  realizes  these  schemes  is  based  on  the  physical 
processes  the  most  important  of  which  are  the  following: 

-  the  gas  bubbles  boiling  up  in  the  moving  liquid  flow; 

-  the  viscous  liquid  droplets  motion  in  a  liquid  flow  with  other  values  of  viscosity  &  density; 

-  the  liquid  droplets  drift  in  the  vortical  flow  of  another  liquid. 

Analysis  carried  out  in  the  present  work  enabled  to  substantiate  the  physico-mathematical 
model  describing  in  terms  of  dimensionless  parameters  the  processes  occurring  in  the  emulsion 
channels  of  the  generators  with  the  chosen  mixing  schemes.  The  developed  model  was  used  at  the 
optimization  by  way  of  numerical  modeling  of  the  flow-through  channels  geometry  providing  the 
high-quality  mixing.  As  the  result,  stability  domains  for  existence  of  the  mixing  components  flow 
and  conditions  of  realization  of  maximal  possible  volumetric  share  for  bubbles  phase  and  droplets 
mass  have  been  found  in  circumstances  where  the  gained  emulsion  is  not  stratified  and  with  and 
without  of  the  flow  vortexing.  Parameters  of  the  flow  and  the  generator  channel  geometry 
corresponding  to  these  conditions  were  realized  in  construction  of  different  types  combined 
generators.  Experimental  study  of  operation  of  the  generators  with  optimized  geometry  has 
shown  possibility  of  the  high-efficient  mixing  (without  stratification)  of  the  liquids  normally 
nonmiscible  with  each  other  at  the  mixture  nonuniformity  size  of  10-80  pm  along  the  channel 
length  of  less  than  0.2  m  and  at  the  pressure  differential  of  MO5  -  8- 105  Pa  on  the  porous  insert. 
The  developed  generators  designs  provided  the  aerosol  formations  creation  at  the  pressure 
differential  on  the  spray  unit  of  less  than  MO5  Pa  with  spraying  dispersion  characteristics 
improved  by  15%  in  comparison  with  dispersion  of  the  pure  (nonemulsified)  liquids. 


1210. 

GENERATION  OF  AEROSOLS  BY  THE  ELECTRICAL  EXPLOSION  OF  WIRES  AT 

REDUCED  AIR  PRESSURES 
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*//igh  Current  Electronics  Jnstitute.  Tomsk,  Russia 
**£os  u4lamos  National  i 'laboratory ,  Cos  Alamos,  NM,  USN 
( First  received  10  January  1 998;  in  final  form  5/2/98 ,  accepted for  presentation  during  I  A  S~4 ) 

The  exploding  wire  method  of  particle  production,  allows  us  to  model  the  high  speed 
formation  of  aerosols  because  of  the  fast  heating  and  evaporation  rates  inherent  to  this 
technique.  The  method  is  also  of  interest  from  the  viewpoint  of  controlling  the  production  of 
aerosols  of  a  particular  material  with  a  specific  particle  size  distribution  at  a  specific  efficiency. 

The  electrical  explosion  of  iron,  aluminum,  titanium,  and  copper  wire  has  been  investigated 
in  air  at  pressures  of  from  0.01  to  1  atm.  In  these  experiments  the  energy  density  introduced  into 
the  material,  w,  normalized  to  the  sublimation  energy  of  the  material,  s,  and  the  heating  rate 
were  controlled.  Particle  and  agglomerate  sizes  were  determined  using  transmission  electron 
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microscopy  and  laser  scattering  methods.  The  specific  surface  area  of  the  powder  was  measured 
by  low-temperature  adsorption.  The  phase  composition  was  determined  by  X-ray  diffraction. 

The  specific  energy  introduced  into  a  material,  w/s,  the  pressure  (density)  of  the  surrounding 
medium,  and  the  exothermic  effect  due  to  oxidation  reactions  are  controlling  parameters  in 
particle 
formation. 

Increasing  the  energy  density  increases  the  internal  energy  of  the  material,  the  expansion 
velocity  and  the  number  of  condensation  centers,  while  the  final  particle  size  decreases.  With  an 
exothermic  oxidation  reaction,  the  optimum  energy  density  can  be  less  than  the  sublimation 
energy  of  the  material.  As  a  result,  metal  oxides  are  formed.  As  the  density  of  the  surrounding 
medium  is  increased,  the  particle  size  decreases  because  of  an  increase  in  the  frequency  of 
collisions  and  more  rapid  cooling  of  the  particles. 

Electrical  explosions  of  wires,  at  reduced  air  pressures,  allows  for  the  production  of  ultra-fine 
powders  of  oxides  of  various  metals  with  particle  sizes  of  less  than  50  nm.  The  method  is 
environmentally  safe  and  does  not  require  excess  energy  expenditures.  The  electrical  explosion  of 
wire  at  reduced  pressure  allows  for  new  possibilities  in  the  production  ultra-fine  powders. 
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LOW-TEMPERATURE  GAS  DYNAMIC  METHOD  OF  DIFFERENT  COATINGS 
DEPOSITION  ONTO  THE  SURFACES 
NIKITIN  P.V.,  ANDREEV  N.  A.,  FRGRGKOVS.M.,  SMOUN  A.  6. 

Moscow  'Aviation  Jnstitute,  9,  VoLokoUunskoe  Shosse,  725871,  Moscow,  Russia,  fikone  7-095 158-  9930,  fax 
7-095-158-2977  e-fnaii  cd1@tk.  mainet.  tnslc .  SU. 

(First  received  06  April  1998;  accepted for  presentation  during  IAS-4) 

This  work  will  describe  the  analysis  of  Low-Temperature  Gasdynamics  Method  (LTGDM) 
developed  in  Moscow  Aviation  Institute  (MAI),  method  physical  content,  the  process, 
accompanying  its  implementation  and  its  potential  capabilities  for  science  and  manufacturing. 

Utilization  of  the  traditional  methods  for  production  of  structural  materials  is  always  related 
to  large  energy  expenditures.  First  of  all  it  is  explained  by  the  low  efficiency  of  installations 
implementing  these  methods.  Due  to  that  during  last  decade  the  so-called  non  traditional 
methods  were  under  development.  Among  them  are  flame  and  gaseous  flame  metallurgy, 
biometallurgy,  chemiometallurgy  etc.  These  methods  have  essential  increased  efficiency  of  energy 
utilization  for  production  of  a  material  mass  unit.  For  example,  utilization  the  electrical  arc  and 
high  frequency  plasma  generators  for  heating  in  metallurgy  allowed  to  increase  efficiency  up  to 
60%.  On  the  basis  of  these  installations  application  the  wide  range  of  different  technological 
operations  were  developed  and  introduced  to  the  industry.  They  allows  to  sharply  increase  quality 
of  products  together  with  decreasing  of  energy  expenditures  and  production  duration. 

Among  these  technologies  the  special  role  is  played  by  the  gas  dynamic  methods.  For 
example,  the  gas  dynamic  plasma  methods  are  widely  developed.  Namely,  for  the  first  time  in  the 
industrial  metallurgical  practice  the  plasma  technology  allowed  to  solve  the  problem  of 
compatibility  barrier  for  different  metals  and  their  derivatives.  Mobility  and  simplicity  of  this 
technologies  in  combination  with  high  heating  level  of  initial  products  (several  thousand  degrees) 
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gave  a  chance  to  create  materials  with  the  principally  new  properties  (inter  metallides,  metallic 
ceramics  etc.).  But  having  mobility  and  simplicity  the  gas  dynamic  plasma  method  has  a  number 
of  disadvantages  related  first  of  all  to  utilization  of  high  temperature  (plasma)  flow. 

Later,  the  method  of  detonation  deposition  of  coating  was  developed.  In  realization  this  method 
is  simpler  and  less  expensive  the  plasma  one.  It  is  based  on  utilization  of  detonation  process  at  the 
instant  burning  (blast)  of  the  flammable  gases  such  as  acetylene,  propane  etc.  Method  of 
detonation  coating  deposition  refers  to  the  class  of  high  temperature  gas  dynamic  methods.  As 
the  plasma  one,  the  detonation  method  utilizes  the  gaseous  products  of  blast  as  the  gas  carrier 
with  addition  of  the  working  medium  :  air,  water  vapor,  nitrogen  etc.  The  obtained  mixture 
together  with  the  powder  portion  are  heated  during  blast  and  are  transported  at  high  velocity  to  a 
position  to  produce  coating. 

Therefore  in  this  method  the  particles  accumulate  two  types  of  energy:  heating  up  to  the 
plastification  temperature  or  even  to  the  temperature  of  melting,  and  kinetic  energy  in  the  course 
of  acceleration  by  the  gas-carrier.  The  both  type  of  energy  play  decisive  role  in  shaping  of  coating. 

Together  with  many  advantages  the  detonation  methods  has  the  serious  drawback.  Due  to 
high  temperature  (several  thousand  degrees)  the  gas-carrier  has  strong  chemical  agressivity.  This 
worsens  the  coating  quality  and  requires  special  conditions  for  its  liquidation. 

The  method  of  low-temperature  gas  dynamic  coating  deposition,  developed  at  MAI  (Russian 
patent  N2082823)  is  the  development  of  the  cold  gas  dynamic  method  of  Novosybirsk’s  Institute 
of  Theoretical  and  Application  Mechanics  (USSR  Pat.  N  161878)  and  is  logical  advancement  of 
plasma  and  detonation  methods. 

There  is  developed  a  new  gas  dynamic  method  (LTGDM)  for  synthesizing  of  multicomponent 
materials  with  the  necessary  predicted  properties.  The  method  is  based  on  the  use  of  supersonic 
heterogeneous  (two-phase)  flows  .The  main  idea  of  this  method  is  that  new  materials  are 
synthesized  as  a  result  of  high-speed  (M  >  1)  two-phase  flows  impact  with  a  barrier  (a  substrate)  . 
A  composition  of  the  material  is  "taken"  from  a  necessary  (in  order  to  get  the  necessary 
properties)  quantity  of  chemical  elements  or  chemical  elements  compounds  (metals,  oxides, 
carbides,  nitrides  and  others)  as  powders  with  a  dispersity  from  10  up  to  50pm.  A  necessary 
spectrum  of  heterogeneous  powders  constituted  in  corresponding  mass  fractions  is  premixed  in 
the  special  gas  dynamical  nozzle 


particles  speed  would  correspond  to  a  computed  one  but  their  temperature  and  static  carrier  gas 
temperature  wouldn’t  exceed  20-50  %  of  the  particle  material  melting  temperature.  So,  in  order  to 
get  a  carrier  gas  speed  exceeding  speed  of  sound  in  two  times,  initial  temperature  doesn't  exceed 
300°C  at  pressure  0.5-1, 0  MPa.  As  a  result,  solid  particles  acceleration  takes  place  in  cold  gas 
flow  what  excludes  particles  oxidation  and  there  fore,  allows  to  use  air  as  a  carrier  gas. 

NTGDM  will  allow  to  realize  super  fast  technologies  without  considerable  energy  costs.  For 
example,  it  takes  several  tenths  fractions  of  a  second  for  obtaining  of  intermetallic  material  layer 
Ni  A1  of  a  thickness  1  mm  by  means  of  CGDM,  while  using  a  standard  chemical-thermal 
technology  a  transition  zone  of  a  thickness  60  microns  is  formed  in  ovens  during  9  hours  at 
temperature  «  700°C. 

In  the  laboratory  there  is  developed  an  effective  technology  for  a  production  of  metal-ceramic  materials 
for  the  account  of  additional  energy  supply  during  a  process  of  a  material  synthesis  caused  by  a  presence  of 
exothermal  chemical  reactions  in  a  process  of  high-speed  particles  interaction  with  a  substrate. 

The  use  of  such  method  allows  to  form  carbides  coatings,  borides  ones,  oxides  ones,  silicides 
ones  and  others,  refractory  compounds  on  a  substrate. 

The  obtained  types  of  metal-ceramic  materials  can  be  widely  used  in  new  technologies  owing 
to  high  thermal  or  mechanical  properties. 


Copyright  1998  (c)  by  Aerosol  Technology  Ltd  Telephone/Fax:  +7(095)1474361 


Pasc  No  174 


AEROSOLS  199S  rot  4c 


There  is  simultated  a  process  of  the  new  materials  coating  and  synthesis  by  the  numerical 
methods,  the  two-phase  flows  structure  and  the  properties  of  these  materials  are  studied  using  the 
modern  methods  of  a  diagnostics,  such  as  :  laser  velocimetry  and  particle  measurements 
diagnostics,  X-ray  spectrum  microanalysis,  contact  auto  radiogram,  high-resolution  auto 
radiogram  and  others. 
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PRODUCTION  OF  SUBMICRON  AEROSOLS  BY 
THE  EXPLODING  WIRE  METHOD 

V.S.  SEDOI,  V.V.  VALEVlCH,  AND  LJ.  CHEMESOVA 

High  Current  Clectmnics  Institute  of  RAS.  V  Akadendcheskif  rive.,  ITofnslc  63*1055.  Russia. 
(First  received  15  February  1998;  accepted  for  presentation  during  IAS-4) 


The  major  characteristic  in  production  of  aerosols  is  the  thermal  energy  introduced  Into  the 
material.  Depending  on  the  energy  density,  the  state  of  the  explosion  products  can  vary  from 
liquid  to  plasma,  and  the  sizes  and  properties  of  the  particles  formed  depend  on  their  states. 

The  distribution  of  the  energy  density  over  the  sample  Is  also  important.  The  uniformity  of 
heating  is  provided  in  the  fast  electrical  explosion  mode.  The  fast  explosion  is  characterized  by  the 
following  conditions:  the  energy  introduced  into  the  material  exceeds  its  heat  of  vaporization,  and 
the  heating  time  is  shorter  than  both  the  time  of  the  action  of  the  capillary  forces  and  the  time 
required  for  development  of  magnetobydrodynamic  sausage-type  Instabilities.  Comparing  the 
characteristic  time  for  a  given  process  with  the  heating  time,  one  can  write  the  corresponding 
similarity  criteria.  From  these  criteria  the  conditions  for  uniform  heating  have  been  obtained. 

The  uniform  heating  conditions  impose  restrictions  on  the  heating  rate.  The  heating  rate  is  a 
significant  factor  in  the  production  of  submicron  metal  aerosols. 

Under  the  uniform  heating  conditions,  the  production  and  properties  of  powders  based  on 
copper,  aluminum,  titanium,  iron,  tungsten,  indium,  platinum  and  cobalt  were  investigated.  The 
specific  surface  area  of  powders  was  measured  by  the  low-  temperature  adsorption  method.  The 
shape  and  size  distributions  of  particles  were  determined  with  electron  microscopes.  The  phase 
composition  was  determined  using  X-ray  diffraction  and  electron  diffraction  methods.  Analytical 
chemistry  methods  were  also  used  to  determine  the  chemical  composition  of  samples. 

With  rather  low  energy  consumptibns,  under  the  conditions  of  uniform  Joule  heating,  ultra- 
fine  powders  having  narrow  size  distributions  and  a  count  median  diameter  of  4-50  nm  have  been 


produced. 
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THE  BASIS  OF  MECHANISM  FOR  SYNTHESIS  THE  PROTECTIVE  COATS 
DEPOSITED  WITH  LOW-TEMPERATURE  SUPERSONIC  SUPERSONIC 
HETEROGENEOUS  FLOW 
NIKITIN  P.V. 

Moscow  Jviation  Jnstitute  1.  VoloIcoLunstcoi/e  shosse,  12587/.  Moscow.  Russia  Phone:  (095)  158-19-30 
Pax:  (095)  158-29-77.158-12-77  £-fnail:  tk  .mainet  jnsk  su 

(First  received  06  April  1998;  accepted  for  presentation  during  IAS-4) 

In  the  report  are  described  the  behavior  basis  of  formed  surface  coats  produced  by  means  of 
the  Low-Temperature  Gas  Dynamic  Method  (LTGDM)  developed  in  Moscow  Aviation  Institute 
(MAI).  It  is  shown  that  particle  kinetic  energy  level  plays  main  role  in  process  of  substrate 
coating  formation.  The  required  value  of  particle  kinetic  energy  is  depended  on  the  coating  type 

and  itsprognozing  properties.  .  .  ,  . 

Particles  kinetic  energy  detrmines  the  level  of  plastic  deformation  of  the  particle  and  the 
substrate.  During  the  collision  between  the  high-velocity  particle  and  the  substrate  there  is 
generated  in  the  volume  of  interaction  zone  the  train  of  shock  waves  which  causes  a  number  of 
the  physical-chemical  transformations,  for  example,  an  extremal  rize  of  pressure  and  temperature 
level  in  the  collision  zone,  quick-flowed  processes  of  heat-,  mass-exchange, 
deformation  hardening  processes,  etc.  Complex  action  of  the  factors  furthers  more  intensive 
dislocation  density  growth,  that  creates  the  necessary  conditions  to  form  chemical  and  mechanical 
bonds  and  consequently  causes  high  adhesion  and  cohesion  coat  characteristics. 

With  help  of  Arrenius  equation  rising  as  the  mathematical  model  of  the  topo-chemical 
reactions  kinetics  there  was  done  as  analysis  of  possible  processes  of  coat  formation  as  evaluation 
attempt  of  a  main  values  of  pressure  and  temperature  levels  in  contact  area  of  particle  and 
substrate.  It  was  showed  that  under  conditions  of  very  high  collision  pressure  level,  realizable  in 
the  contact  zone  one  can  produce  satisfactory  performance  of  cohesion  and  adhesion  coat  strngth 
(up  to  65%  of  the  monolitic  material)  even  under  room  temperature  of  substrate  conditions.  The 
performance  will  be  significantly  rise  if  the  substrate  has  a  small  preliminary  heating. 

In  paricular,  there  is  revealed  by  means  of  metalography  and  X-ray  diffraction  methods  the 
significant  (up  to  twice  and  more)  rise  of  micro-hardness  if  coat  in  comparison  with  the  initial 
materia!  micro-hardness.  The  micro-hardness  rising  is  stayed  stabil  even  after  prolongated 
annealing  coat  under  temperature  of  recrystallization  of  the  used  materials.  There  is  confirmed 
the  coating  and  transitional  layer  influence  on  the  substrate  material  specmen  static  strength,  for 
instance,  by  means  of  the  experiment  it  is  discovered  that  the  strength  limit  of  copper  specimens 
with  the  NbC+NiAl  coats  of  thicness  of  60  microns  at  the  temperature  of 
20  K  will  be  rised  up  to  20%.,  the  reology  limit  is  rised  up  to  2,58  times,  the  elastic  module  is  rised 
up  to  57%.  These  characteristics  are  rised  at  the  temperature  of  300  K  up  to  52%,  up  to  3,69 
times,  and  up  to  57%  accordingly. 
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SELF-SUSTAINED  GAS  DISCHARGE. 
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Moscow  State  University,  Nuclear  Rhysics  Institute,  / 19899  Moscou r.  Russia, 
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iov@tnics  jhsu  .su,  afital@fnicsjnsu.su 

(First  received  30  April  1998;  accepted  for  presentation  during  IAS-4) 

At  the  present  time  the  experimental  and  theoretical  aspects  of  the  dusty  plasma  phenomenon 
in  plasma  are  being  studied  intensively  [1-3].  In  particular  the  nano-  and  microparticles  initiation 
and  growth  in  the  hydrocarbon  plasma  have  been  observed  in  a  number  of  experiments  [4]. 
However  these  particles  influence  on  the  plasma  kinetics  has  not  been  examined.  We  proposed  to 
examine  at  first  the  influence  of  the  carbon  particles  with  known  phase  structure,  size  and  shape 
on  the  discharge  plasma  characteristics.  The  experiments  with  the  non-self-sustained  gas 

discharge  controlled  by  an  electron  beam  with  current  density  60  pA/cm2  and  energy  120  keV  in 
the  presence  of  measured  glass  carbon  microparticles  were  carried  out.  The  plasma  in  this  type  of 
discharge  is  sustained  by  the  external  ionisation  source  that  excludes  the  influence  of  dust 
particles  on  the  ionisation  kinetics  and  permits  to  investigate  charged  particles  losses  on  the 
microparticle  surface  directly.  The  experiments  were  carried  out  with  the  helium  at  the 
atmospheric  pressure.  The  powder  consisting  of  glassy  carbon  balls  of  20  -  30  fl  m  across  was 

used.  The  dust  particle  concentration  was  defined  by  measuring  the  laser  radiation  absorption  in 
the  dust  cloud. 

The  observed  discharge  characteristic  may  be  explained  by  suggesting  the  recombination 
coefficient  p  equal  to  2.5-1  O'8  cm3/s  and  cathode  fall  equal  to  450  V.  Addition  of  the 
microparticles  into  the  plasma  leads  to  the  discharge  characteristic  changing.  The  experimental 
and  calculated  dependencies  of  the  discharge  current  density  on  the  microparticles  concentration 
Nd  at  the  different  external  electric  fields  is  given  in  Fig.l  (diffusion-drift  spherical  transport 
model  for  electrons  and  ions  with  the  Poisson  equation  for  electric  field  was  used).  The  increase  of 
microparticle  concentration  at  the  constant  external  field  leads  to  the  increase  of  plasma  volume 
recombination  rate  and  to  the  decrease  of  plasma  and  current  density.  The  plasma  density 
dependence  on  the  external  electric  field  at  small  dusty  concentrations  Nd  is  connected  exclusively 
with  that  of  corresponding  electron  drift  velocity,  but  significant  deviations  from  this  dependence 
are  observed  at  large  Nd  concentrations.  This  fact  is  displayed  as  the  weakening  of  the  current 
density  dependence  on  the  Nd  as  the  applied  voltage  Uext  decreases.  The  calculated  dependencies 

differ  significantly  from  the  experimental  one  at  the  large  Nd  only. 

To  describe  the  charged  particles  losses  on  the  microparticle  surface  the  integral  coefficient  of 
plasma  recombination  rate  Pa  on  the  microparticle  surface  may  be  introduced  as 
s  =  P dneN d  +  pn2e  ,  where  S  is  the  electron  beam  ionisation  rate,  ne  is  the  electron 
concentration.  The  calculated  and  experimental  recombination  coefficients  dependencies  of  the 
applied  voltage  are  closely  similar  at  the  middle  Nd  values  but  there  is  significant  difference  at  the 
Nd  greater  than  105  cm"3 
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Fig.  1.  The  calculated  (lines)  and  experimental  Fig. 2.  The  corresponding  to  Fig.  1 

(symbols)  dependencies  of  the  discharge  current  dependencies  for  coefficient  of plasma 

density  on  the  microparticle  concentration  N<t  at  recombination  on  the  microparticle  surface 
various  applied  voltage  values:  1  is  for  940  V,  2  is 
for  720  V  and  3  is  for  480  V. 
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For  the  theoretical  determination  of  the  parameter  fields  in  two-phase  jets,  there 
exist  a  great  number  of  approaches  based  on  the  different  notion  about  the  discrete 
fraction,  the  different  approach  to  taking  into  account  the  turbulence.  Besides,  the 
engineering  practice  constantly  requires  -  when  modeling  such  factors  as  flow 
nonisotermicity,  particle  polydispersity,  collision  of  one  particle  with  another,  phase 
transitions,  etc.  But  these  factors  shade  the  peculiarities  connected  with  different 
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approaches  used  at  constructing  models,  though  the  understanding  of  internal 
peculiarities  of  models  is  necessary  at  the  selection  of  a  concrete  model  for  solving  a 
concrete  problem. 

In  this  work  an  attempt  to  show  the  peculiarities  of  five  different  approaches  to 
modeling  the  two-phase  turbulent  axisymmetric  jet  is  made  based  on  the  detailed 
experiments  15,61.  The  model  1  is  the  Prandtl- Abramovich  model  of  first  order.  The 
model  2  is  the  model  of  Gavin  at  al.  131,  the  model  3  is  the  model  of  Elghobashi  at  al. 
141.  The  model  4  is  the  model  of  Zaichik  at  al.  Ill,  the  model  5  is  the  model  of  Mostafa 
at  al.  151  (this  is  so-called  stochastic  model).  A  detailed  modelling  of  experiment  was 
carried  out  according  to  the  model  of  authors  and  also  -  according  to  the  modified 
versions  of  models. 

Based  on  the  calculation  performed,  the  following  conclusions  can  be  drawn:  the 
best  results  can  be  expected  from  the  stochastic  model  taking  into  account  the 
interaction  of  particles  but  this  model  is  not  suitable  for  the  realization  on  PC  at  this 
stage;  for  obtaining  the  minimax  assessment,  the  model  1  is  the  most  suitable;  for 
carring  out  a  more  detailed  calculation,  the  modification  of  model  3  is  advisable  as  a 
most  simple  one. 
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SOME  RESULTS  OF  THE  INVESTIGATION  OF  TWO-PHASE  JETS 
KOSTIUK  V.V.,  LEPESHINSKY  I.  A„  IVANOV  G.K.,  ZUEV  YU,Y„  RESHETNIKQV  V.A., 
VQRONETTSKY  A.V.,  TSIPENKO  A.V. 

72587  7  Uloscoux,  VoLoIcoLcuftskoe  shosse,  7,  UL43,  MJJ  JfT  ULAJ . 

(First  received  5  November  1997) 

The  results  are  presented  concerning  the  theoretical  and  experimental  work  of  a  joint  group  of 
research  workers  engaged  in  the  two-phase  flow  investigation  performed  at  the  Chair  of  Air- 
Breathing  Engine  Theory  (201),  MAI,  and  the  Research  Institute  for  Low  Temperatures,  MAI. 

The  detailed  comparison  of  the  results,  obtained  according  to  the  Prandtl-Abramovich  first 
order  model  and  its  modified  version,  with  the  results  obtained  according  to  a  number  of  the 
sufficiently  widespread  "K-E1  models  and  the  stochastic  model  (SSF),  was  performed.  The  results 
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of  modelling  were  compared  with  the  experimental  results.  For  an  axisymmetrical  jet,  the 
Prandtl-Abramovich  model  is  -  after  corresponding  modification  -  fully  acceptable  and  the  results 
obtained  using  this  model  don't  differ  greatly  from  the  results  obtained  using  "K-E"  and  SSF 
models.  This  permitted  to  carry  out  the  investigation  of  vaporization  and  concentration  processes 
taking  into  account  the  drop  coagulation  and  disintegration  in  the  jet  using  the  model  of  first 
order. 

As  a  result  of  theoretical  investigation,  it  was  reviewed  that  on  the  turbulent  characteristics  of 
phase  of  the  two-phase  monodisperse  water-air  jet  with  gas  temperature  phase  transition,  the 
drop  volume  concentration  in  the  jet  initial  cross-section,  the  air  humidity  and  the  diameter  of 
initial  part  of  jet  exert  an  influence. 

The  computational  and  experimental  work,  carried  out  by  the  group  of  research  workers, 
permitted  to  pass  to  solving  a  number  of  practical  problems.  In  particular,  the  range  of  two-phase 
jet  was  investigated  in  the  interests  of  fire-men.  Also  in  the  interests  of  some  subdivisions  of  the 
Chair,  the  added  gas  mass  determination  problem,  arising  in  the  process  of  designing  the  ejecting 
devices  (for  instance,  the  jet  engine  ejector  nozzles),  was  solved. 

At  present,  the  greatest  attention  in  the  research  group  is  given  to  the  work  connected  with  the 
coating  the  part  and  coupling  them  together  using  for  this  purpose  the  solid  particles  accelerated 
in  the  flow.  As  a  accelerating  gas  any  gas  can  be  used,  including  the  air.  The  particles  of  sputtered 
material  have  a  low  temperature  and  isn't  liable  to  be  oxidized. 
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ABOUT  INFLUENSCE  OF  HUMIDITY  ON  BURNING  AND  COMBUSTION  OF 

ORGANIC  DUST  IN  FILTERS 
PUHLM  V.A.,  KOLUVAVl  A.6.,  POTEH1N  V.Q. 

(Moscow  and  CheHcassifJ  Moscow  dotation  Institute,  1273 19  Moscow,  Muranooskaifa  17- 197,  Russia 
(First  received  15  February  1998;  accepted  for  presentation  during  IAS-4) 

It  is  known  that  water  can  be  used  to  stop  or  slow  down  burning  processes  if  it  is  not  involved  into 
exothermic  reactions  with  burning  materials.  Also,  humidity  can  prevent  organic  dust  from 
combustion.  Three  aspects  of  humidity  influence  on  combustion  and  burning  processes  can  be 
analyzed: 

1 .  Humidity  lows  temperature  of  combustion  or  burning  areas; 

2.  Humidity  lead  to  increase  of  time  of  combustion  period  because  of  two  reasons:  evaporation  carries 
out  an  energy  necessary  for  combustion;  time  of  dust  heating  increases  and  slows  down  chemical 
reactions; 

3.  Evaporation  lead  to  change  of  concentration  of  burning  materials  and  slows  down  chemical  reactions 
if  temperature  does  not  changes. 

Calorimetric  and  thermal  equations  of  condition  were  determined  and  combustion  adiabates  for 
organic  damp  dust  in  air  were  calculated  for  wide  area  of  humidity  values  and  lower  concentrations. 
The  obtained  results  allow  to  determine  parameters  of  burning  waves,  of  combustion  of  normal  and 
compressed  mixes.  Conditions  of  self-supported  burning  without  submission  of  oxygen  from  the 
outside  were  determined. 

Burning  wave  propagation  velocity  for  various  humidity  values  and  dust  with  convective  and  non 
convective  heat  transfer  in  air  are  given.  Because  of  long  time  of  evaporation  for  damp  dust  (tens  of 
mass  percent)  laminar  burning  velocity  was  small  (approximately  1  centimeter  per  second).  Self  combustion 
of  such  mixes  is  impossible  due  to  large  critical  dia^^^ojmetjy^  UJ  ^ 
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The  results  of  present  work  include  thermodynamic  and  kinetic  calculations  and  can  be  used  for 
analysis  of  combustion  and  burning  of  organic  dust,  to  prevent  filters  from  explosions.  An  equation  for 
estimation  of  minimal  ignition  energy  was  suggested. 
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FIELD  EXPERIMENTAL  INVESTIGATION  OF  EXPLOSION 
OF  ORGANIC  DUST  IN  FILTERS 

PUHLlYl  V.A.,  TAUBKIN  I.S.,  PLAHOVS.L,  AKHACHINSKII  A.V.,  SAKLAFTIN  A.R. 

Moscow  Aviation  Jnstitute,  1 27 39 9  Moscow.  Muranovskaifa  77-797,  Russia 
(First  received  15  February  1998;  accepted  for  presentation  during  IAS-4) 

Many  technological  processes  include  production  or  processing  of  disperse  (dust)  materials 
and  may  cause  an  explosion.  Burning  of  airmixes  inside  the  processing  unit  leads  to  pressure 
increase  that  can  break  the  unit  and  explosion  of  the  accumulated  dust  in  a  room. 

Within  the  framework  of  development  of  the  "NPO  Tekstilmash"  of  a  complex  line  of  clearing 
of  air  at  the  factories  of  linen  branch  the  complex  of  explosive  tests  of  the  filter  equipment  was 
carried  out.  The  explosive  tests  of  a  breadboard  model  of  the  drum-type  filter  and  fibre  catcher 
were  carried  out  on  the  open  area.  For  registration  of  superfluous  pressure  on  the  case  of  the  filter 
3  gauges  «DD-10»  were  installed.  Signals  which  from  through  inductive  station  «ID-2I»  were 
shoed  on  the  oscillograph  «N-1 17».  At  the  bottom  part  of  the  filter  3  kilograms  of  linen  dust  were 
set.  Explosion  pressure  was  measured  as  P  =  100  kPa. 

The  analysis  of  experimental  data  showed  that  beginning  of  opening  of  the  case  of  the  filter 
has  taken  place  with  superfluous  pressure  P=46  kPa  with  the  maximal  speed  of  increase  of 
superfluous  pressure  dP/dt  =  460  kPa/s. 

Explosive  tests  of  fibre  catcher  have  shown,  that  the  products  of  explosion  of  a  linen  dust 
successfully  are  dumped  from  the  device  through  the  extension  tube,  not  putting  (except  for 
destruction  of  a  membrane)  damages  of  a  fibre  catcher  case.  Therefore,  because  of  the  final 
burning  of  slowed  down  dust  in  the  extension  tube,  pressure  increased  a  little  inside  the  unit  case. 

The  carried  out  explosive  tests  of  experienced  samples  of  filters  have  allowed  to  develop 
highly  effective  explosion-proof  drum-type  filters  and  fibre  catchers  for  linen  production 
factories. 

Q 
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RESEARCH  OF  DYNAMICS  OF  DEVELOPMENT  AND  SUPPRESSION  OF 
EXPLOSION  IN  CLOSED  VESSELS 

A.B.  BORDIAKOVSKlY,  N.P.  KOZHUSHKOV,  A.V.  GOLOTAYSTROV,  V.A.  PUKHIlY 

(Severodonetsk  -  Moscow) 

(First  received  13  April  1998;  accepted  for  presentation  during  IAS-4) 

The  results  experimental  range  researches  on  dynamics  of  development  dust,  gas  and  hybrid 
mixtures  in  closed  vessels  of  volume  10  and  50  cubic  metres  (m3)  and  their  localization  with  the 
help  of  automatic  systems  of  explosions  suppression  are  held  (ASES). 

As  aeromixtures  the  following  components  were  used:  elevator  dust,  vitan  -  2  M,  technical 
simasin,  coal,  phtalic  anhydride.  As  fuel  for  mixtures  were  used:  petrol,  acetone,  benzol.  The 
hybrid  mixtures  had  the  following  structure:  elevator  dust  +  benzol  +  air,  phtalic  anhydride  + 
benzol  +  air. 
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The  main  characteristics  of  dynamics  of  explosions  (dust)  development  are:  -  The  maximum 
pressure  of  explosion  (Pmax)  for  various  concentration  of  investigated  dusts  makes  0,4  -  0,8  MPa, 
the  obtained  significances  Pmax  are  approximately  higher  10  %,  than  Pmax  for  small  laboratory 
installations; 

-  The  values  of  middle  visible  speeds  of  flame  distribution  are  rather  small  and  make  1  -  5  m/s; 
-Time  from  the  beginning  of  explosion  initiation  before  achieving  Pmax  depending  on 
concentration  and  component  makes  for  capacity  10  cubic  metres  m3  :  0,6  -  2,2  s,  for  capacity  50 
m  :  0,8  -  3,2  s. 

-  The  pressure  increase  in  initial  period  of  development  of  explosions  occurs  rather  slowly  and 
given  slice  of  time  called  as  "induction"  period  of  explosion  development  for  dust  explosions 
considerably  exceeds  similar  period  for  gas  and  hybrid  explosions.  This  feature  of  dust  explosions 
allows  to  present  less  rigid  requests  to  ASES. 

The  characteristics  of  hybrid  mixtures  explosions  have  their  features.  It  is  necessary  to  mark 
that  insignificant  (ultralimited)  additions  of  hybrid  mixture  hard  component  in  gas  mixture 
intensify  its  combustion.  Explosion  pressure  appreciably  grows  and  combustion  reaction 
proceeding  time  is  reduced.  The  maximum  pressure  of  explosion  Pmax  is  displaced  in  the  party  of 
poor  mixtures.  Increasing  of  the  hard  component  concentration  in  the  structure  of  hybrid  mixture 
results  to  decreasing  Pmax,  however  pressure  increasing  maximum  speed  (dP/dt)max  is  increased 
and  at  certain  concentration  of  dust  surpasses  significance  (dP/dt)  max  for  gas  (mixtures) 
explosions.  Maximum  pressure  of  hybrid  mixture  explosion:  elevator  dust  +  benzol  +  air  for 
vessel  of  volume  10  m"  makes  0,7  -  0,9  MPa,  time  of  achievement  Pmax  -up  to  1,0  sec. 

Experiments  on  explosions  suppression  of  combustible  mixtures  that  have  been  mentioned 
with  the  help  ASES,  which  principle  of  operation  consists  of  detection  of  initial  stage  of  explosion 
development  by  highly  sensitive  gauges  and  rapid  injection  of  fire-extinguishing  structure,  which 
stops  process  of  explosion  development  have  shown  that: 

-  Aeromixtures  explosions  are  easily  suppressed  by  water  and  fire-extinguishing  powders. 
Aeromixtures  explosion  can  be  practically  suppressed  at  any  stage  of  their  development; 

-  The  explosions  of  gas  and  hybrid  mixtures  are  successfully  suppressed  only  with  the  help  of  fire- 
extinguishing  powders.  The  most  effective  are  the  powders  on  a  phosphorus  ammonia  salts  basis; 

-  It  is  most  difficult  to  carry  out  the  explosions  suppression  of  hybrid  mixtures  with  the  increased 
contents  of  a  hard  component,  that  is  such  mixture  where  (dP/dt)max  reaches  the  greatest 
significance. 

Experiments  of  explosions  suppression  of  the  above-stated  combustible  mixtures  in  vessels  of  ^ 
volume  10  and  50  m3  have  shown  that  minimal  explosion-suppressional  concentration  of  fire 
extinguishing  substances  are  within  the  limits  of  0,6- 1,5  kg/m3  at  the  residual  pressure  in  capacity 
after  operating  of  ASES  does  not  exceed  0,05  MPa. 

The  results  of  explosions  suppression  experiments  specify  that  with  increasing  of  a  protected 
vessel  volume  the  explosion-suppressional  concentration  of  fire-extinguishing  substance 
decreases.  Theoretical  and  experimental  researches  have  shown  the  possibility  of  using  ASES  for 
explosions  suppression  of  aeromixtures  in  big  volumes  (up  to  500  m3 ). 

148T. 
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RESEARCH  OF  PROCESSES  OF  BURNING  AND  EXPLOSION  IN  PIPELINES 
V.A.  FUKHHY.V.LVODJANIK,  N.P.KOZHUSHKOV,  V.N.  LITVINENKO 

(Mo  scour  -  Severodonetsk.) 

(First  received  13  April  1998;  accepted  for  presentation  during  IAS-4) 

The  results  of  targe-scale  experimental  researches  on  localization  of  a  flame  gas  and  dust  of 
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mixtures  in  the  long  pipeline  bv  a  diameter  of  500  mm  with  the  help  of  elements  of  the  automatic 
system  of  suppression  of  explosions  are  resulted.  The  circuit  of  graund  installation  includes  the 
explosive  camera  V  =  10  m\  to  which  the  pipeline  L  =  22  m  and  diameter  of  500  mm  is 
connected  For  registration  of  pressure  of  explosion  in  the  camera  and  m  the  pipeline i  the 
induction  gauges  of  pressure  PG-10  were  used.  The  passing  of  front  of  a  flame  on  a  pipe  was  fixed 
with  the  help  of  photogauges.  For  fixing  an  initial  stage  of  development  of  explosion  and  the 
issues  of  a  command  signal  through  the  block  of  management  on  operation  automatic  irrigator 
carrying  out  dispersing  of  the  fire-extinguishing  powder  in  the  pipeline,  were  used  differential 

gau^e° ^eggarche^  ^ere^conducted  on  gasmixtures  (stechiometric  structure  benzolaeromixtures) 
and  aeromixtures  (elevator  a  dust)  mixtures.  From  the  analysis  of  results  of  explosion 
gasmixtures  of  mixture  follows,  that  the  greatest  speed  of  distribution  of  front  of  a  flame  in  the 
pipeline  and  the  greatest  pressure  in  the  camera  arises  at  initiation  of  explosion  map 
camera.  At  such  conditions  it  speed  of  distribution  of  front  of  a  flame  m  a  pipe J  on l  a l  ptot  L  U2 
m  from  an  end  face  of  a  pipe  attached  to  the  camera,  makes  V  -  250  rn/s,  on  a  plot  L  i  4  m 
300m/s  on  a  plot  L  =  6-7  m  -  400  m/s  and  further  on  a  pipe  practically  is  not  increased.  Time 
during  which  the  first  photogauge  established  on  distance  lm.  from  end  face o( pipe  fixes 
passing  front  of  a  flame,  makes  0,45s.  Maximum  pressure  in  the  camera  makesO,19MPa^  At 
initiation  of  explosion  at  the  bottom  of  the  camera  the  speed  ofdistributionof  front  of  a flame m 
a  pipe  approximately  in  3  times  is  less,  than  at  initiation  of  explosion  m  a  top  of  the  camera  The 
maximum  pressure  in  the  camera  0, 1 3  MPa,  time  of  fixing  by  the  first  photogauge  of  front  of  a 
flame  -1  l?s  Typically  is  intensive  burning  out  of  combustible  mixture  inside  the  pipeline, 
thanking  turbulization.  The  distinction  in  speeds  of  movement  of  combustible  mixture  and  high- 
temperature  products  of  combustion  results  that  on  the  certain  time  interval  of  process  of  burmng 
the  pressure  in  the  pipeline  is  sharply  increased,  exceeding  pressure  m  the  camera.  Occurs  short¬ 
term  "stopping  up"of  the  pipeline  and  begins  proceeding  of  gas  from  the  pipeline  m  the  camera 
^promotes  iitensification  of  burning  in  the  camera  and  results  in  sharp  mcrease  of  speed  of 

mCrThe  analysis'of  r^uhs^of  explosion  aeromixtures  shows,  that the  ^  bSow  Thlnfor  gas 

°f  11 ^analysis  of  results  of  explosion  benzolaeromixtures  of  mixture  for  want  of  locatizations  of 
a  flame  in  the  pipeline  by  a  way  dispersing  of  the  fire-extinguishing  of  powders  shows,  that  the 
distribution  of  a  flame  on  the  pipeline  makes  3-3,5  m  from  a  point  of  introduction  of  a  powder  in 
the  pipeline  It  testifies  that  occurs  the  hearthal  burning  of  mixture  on  length  of  the  pipeline. 
h  Dynamics  of  development  of  explosion  dust  of  mixture  in  the  system  the  camera  -  pipeline  for 
want  of  localizations  of  a  flame  in  the  pipeline  by  a  way  dispersing  20  kg  fire-extmguishmg  of  a 
powder  during  2-3  s,  shows,  that  the  flame  in  a  pipe  from  a  place  of  introduction  of  a  powder  was 
not  distributed  more  than  0,5  m,  for  want  of  it  the  maximum  pressure  in  the  camera  has  made 
onlv  0  03  MPa  against  0,14  MPa  -similar  experience  without  introduction  of  a  powder. 

The  conducted  experiments  have  shown  basic  possibility  of  localization  of  a  flame  in  pipelines 
by  a  way  dispersing  of  the  fire-extinguishing  of  powders. 

w'-'s  ^ 
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STUDY  OF  THE  PERFORMANCE  OF  DIFFERENT  FILTERS  UTILIZED  IN 
FILTRATION  OF  AEROSOLS  BY  BUBBLING 

LE.  AQRAJNOYSKl  T.MVo JO  \  AND  R,  D,  BRADDQCK  ' 

*  faculty  o f  Environtnental  Sciences,  Qriffith  University,  Queensland, 

4111,  Australia.  EMail:  I.Agranovski@ens.gu.edu.au 

2  National  Institute  of  (Industrial  Health,  Kawasaki,  Jajian . 

( First  received  17  June  1998;  accepted  for  presentation  during  IAS-4) 


A  new  process  of  air  purification  has  been  developed  and  studied  experimentally.  The  main 
benefit  of  this  process  is  the  possibility  to  increase  the  removal  efficiency  of  fine  particles  from  air 
streams  by  utilization  of  devices  which  have  been  historically  used  only  for  gases  removal.  This  is 
very  important  because  it  provides  a  possibility  of  high  efficient  simultaneous  removal  of  gaseous 
and  particulate  pollutants  from  exhaust  air  streams  in  industry.  This  process  is  based  on  passing 
of  air  through  the  filter,  immersed  into  the  liquid.  The  wet  filtration  leads  to  the  formation  of 
bubbles  within  the  filter  as  the  carrier  gas  passes  through  which  provides  alternate  mechanisms 
for  the  removal  of  aerosols.  Experiments  are  described  to  investigate  the  performance  of  different 
filters  and  to  compare  the  efficiencies  of  the  wet  and  dry  filtration. 
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THE  PULSE  CLEANING  BEHABIOURS  OF  GROUP  CANDLE  FILTER 
IN  A  HOT  BENCH  UNIT 
Choi  J.-H.*,  Seo  Y.-G.*,  Jeong  H.**,  Chung  J.** 

*2)efit.  Chetn .  £ng.  Qyeongsang  National  University,  900,  Qazwa  dong,  Chinju  660-701,  Korea 
** 'Korea  Electric  Power  Research  Institute,  Taejon  305-380,  Korea 
(First  received  03  April  1998;  accepted  for  presentation  during  IAS-4) 

Ceramic  candle  filters  have  been  widely  studied  for  the  application  in  the  advanced  coal  power 
plant  because  of  their  high  filtering  efficiency.  High  collection  efficiency  is  especially  important  to 
control  the  micron  particulates  which  causes  the  erosion  and  abrasion  of  gas  turbine  in  the  IGCC 
and  PFBC.  Because  the  filtering  volume  decreases  as  the  face  velocity  increases,  the  operation  at 
high  face  velocity  is  very  beneficial  for  any  filtering  system,  while  keeping  pressure  drop  low, 
maintaining  collection  efficiency  high,  and  sustaining  candle  life.  Pulse  jet  cleaning  is  one  of  the 
methods  to  improve  the  performance  of  the  candle  filter.  A  reliable  cake  removal  and  keeping  the 
constant  residual  pressure  drop  are  essential  for  the  long  term  operation  of  the  pulse  jet  cleaning 
filter.  Several  factors  affect  on  the  reliability  of  candle  filter,  including  operation  conditions,  dust 
properties  and  the  conditions  of  candle.  Some  experimental  aspects  on  the  pulse  operation  of 
candle  filter  were  investigated  in  this  study. 

Hot  gas  stream  was  prepared  with  an  oil  burned  exhaust  gas  in  which  fly  ash  from  a 
conventional  coal  power  plant  was  fed.  The  aerodynamic  mean  average  size  of  the  particulate  was 
23  micrometer.  And  the  accumulative  volume  fraction  less  than  10  micrometer  was  45.9%. 
Careful  attention  has  to  be  paid  during  the  mounting  of  filter  element  because  of  the  element 
failure  from  the  thermal  and  mechanical  stress,  while  preventing  the  dust  leak  through  the 
gaskets.  The  disc  typed-spring  was  used  to  absorb  those  stresses.  There  were  no  dust  leak  through 
tube  sheet  and  on  mechanical  troubles.  The  collection  efficiency  was  maintained  above  99.9%. 
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The  pressure  drop  through  the  temporary  dust  cake  can  be  estimated  by  the  measurement  of  the 
pressure  drop  developed  after  the  pulse  cleaning  at  each  stage.  Under  the  steady  state  operation 
at  the  constant  in  temperature,  pressure,  and  face  velocity  the  pressure  drop  across  the  dust  cake 
was  linear  with  the  change  of  time  because  the  concentration  increases  linearly  from  the  constant 
accumulation.  The  pressure  drop  rate  was  linear  with  the  change  of  dust  concentration  and 
showed  a  quadratic  increase  with  the  change  of  face  velocity.  So  the  pressure  drop  across  the 
temporary  dust  cake  could  be  understood  well  by  Lippert's  equation.  And  overall  pressure  drop 
across  the  filter  element  was  well  expressed  by  Darcy's  law.  Usually,  stable  value  of  dimensionless 
permeability  lies  between  0.4  and  0.45  for  commercial  filter  element,  which  reaches  after  more 
than  100  hours.  So  the  data  we  obtained  shows  only  its  trend  in  the  short  term  of  experiment. 
The  determination  of  the  suitable  conditions  for  the  pulse  cleaning  is  very  important  for  the  long 
term  operation.  The  forces  between  particles  and  the  filter  element  is  key  factors  of  cake 
stickiness.  The  shock  pressure  difference  during  pulse  jet  is  the  main  force  to  destroy  the 
stickiness.  And  the  cake  detachability  depends  on  the  pulse  amount.  Experimental  variables 
which  can  control  the  pulse  amount  are  the  pulse  reservoir  capacity,  pulse  nozzle  size,  pulse 
duration,  and  nozzle  design. 

The  durable  base  line  pressure  drop  is  allowed  up  to  about  1000mmH20  in  commercial 
application.  So  the  pressure  drop  rate  should  be  lower  than  0.002.  More  than  1  sec  was  suitable  at 
this  condition.  We  could  expect  much  more  pulse  effect  after  a  certain  duration.  The  effect  of 
cycle  duration  at  given  pulse  pressure  and  pulse  duration.  The  state  at  which  the  pulse  cleaning  is 
impossible  after  all  when  the  cycle  duration  was  extended  step  by  step.  The  fail  in  cleaning 
occurred  within  1  hr  if  rR  is  more  than  0.3.  The  maximum  cycle  duration  decreased  sharply  as  the 
face  velocity  increased.  In  the  case  the  face  velocity  was  more  than  4  cm/sec,  pulse  cleaning  was 
impossible  even  though  the  cycle  time  was  less  than  2  min.  The  cleaning  effect  of  two  different 
pulse  modes,  the  collection  and  the  dispersion  one  were  compared.  There  was  not  significant 
different  between  them.  The  sequential  pulse  cleaning  with  the  pulse  cycle  of  5  seconds  after  15 
min  of  long  interval  was  carried  out  in  the  collection  pulse  mode.  But  the  effect  was  almost  similar 
with  that  from  the  regular  cycle  duration  of  5  min  was  applied  in  the  dispersion  mode. 

In  summary,  bench  scaled  high  temperature  ceramic  candle  filter  was  operated  to  observe  the 
pulse  events.  The  total  pressure  drop  across  the  tube  sheet  was  monitored  during  the  pulse  jet. 
The  cleaning  behaviors  were  explained  well  by  Darcy's  law  and  the  equation  proposed  by  Lippert, 
et  al.  The  prediction  of  long  term  durability  of  the  filter  element  could  be  estimated  by  the  pattern 
of  the  increase  in  the  base  line  pressure  drop.  The  pulse  duration  has  a  minimum  value  at  a 
certain  condition.  The  maximum  cycle  duration  was  affected  much  by  the  face  velocity.  The 
operation  results  at  unsteady  state  shows  that  the  pulse  mode  was  not  important  on  the  cleaning 
effect. 


1038* 

OPERATION  OF  HOT  BENCH  FILTRATION  SYSTEM  OF  DUST  REMOVAL  FOR 
ADVANCED  GOAL  UTILIZING  COMBINED  SYSTEM 
Choi  J.-H.1,  Park  G.-W.1,  Jeong  H.1,  and  Chung  J.-H.2 

*  Refit.  of  ( rent.  Eng..  Qtfeongsang  National  University.  Chinju  660-701.  Korea, 

2 Korea  Electric  Power  Research  Institute,  Taefon  305-380,  Korea 
(First  received  6  September  1997;  accepted  for  presentation  during  IAS-4) 

Candle  filter  is  one  of  the  most  promising  system  for  a  particulate  removal  et  high  temperature 
such  as  IGCC  and  PFBC.  In  order  to  develop  the  design  technology  of  ceramic  candle  filter 
system,  it  is  very  important  to  optimise  the  pulse  cleaning  system  and  to  understand 
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the  behaviour  of  pressure  drop  developing  to  depend  much  through  the  filter  element  during 
the  operation.  These  characteristics  i  on  the  property  of  filter  element,  mounting  of  filter  element, 
dust  properties,  a  d  operation  conditions. 

Our  purposes:  was  to  obtain  the  design  data  for  a  commercial  filter  system.  For  this  aim,  a 
dench  scaled  test  facility  mounted  seven  candle  elements  of  1  m  length  was  burned  gas  behavior 
and  Jet  cleaning  ested.  The  hot  gas  stream  was  prepared  by  the  mixing  of  an  oil  and  fly  ash  from 
a  conventional  power  plant.  Pressure  drop  pressure  development  in  the  filter  element  inside 
during  the  pulse  as  observed  in  the  several  operation  conditions. 

The  analysis  of  pulse  nozzle  system  was  also  carried  out  by  FLUENT  program. 
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EXPERIMENTAL  RESULTS  OF  HIGH  TEMPERATURE  FILTRATION  AND  DUST 
CAKE  ANALYSIS  BY  CERAMIC  CANDLE  FILTER 
JIN  DO  CHUNS  J00  HONS  CHOI  2,  C,  KANAOKA 3 

^TToseo  Unitr..  ^Qifeongsang  Unit/.,  3 Kanazawa.  Unio.J 
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(First  received  24  March  1998;  accepted  for  presentation  during  IAS-4) 

Keywords:  High  Temperature  Dust  Removal,  Ceramic  Candle  Filter,  Pressure  Drop,  Dust  Cake,  Darcy  Eqn. 

A  number  of  gasification  systems  are  approaching  commercial  readiness  for  use  in  integrated 
gasification  combined  cycle(IGCC)  power  plants.  The  primary  advantages  of  IGCC  systems  are 
higher  energy  conversion  efficiency  and  superior  environmental  compliance  when  compared  to 
all  other  coal-based  power  generation  options.  In  an  IGCC  system,  particulate  matters  must  be 
removed  before  the  raw  gas  is  burned  in  the  gas  turbine  to  protect  the  turbine  blade  and  to 
control  particulate  matters  emissions.  It  is  also  important  to  note  that  the  particulate  matters 
removal  process  must  be  carried  out  by  incorporating  high  temperature  gas  cleanup  for 
optimization  of  IGCC  system.  In  an  IGCC  system,  hot  gas  is  introduced  to  the  combustor  at 
about  430  Ao  C  and  a  pressure  of  typically  25  bar.  The  gas  temperature  is  much  lower  than  the 
PFBC  system,  which  is  operated  at  about  800-900  Ao  C  and  10-15  bar.  Advanced  cyclone,  cross 
flow  filter,  granular  bed  filter,  electrostatic  precipitator,  and  candle  filter  have  been  developed  for 
particulate  matters  collection  on  the  advanced  coal  power  generation  system.  Ceramic  rigid 
filters  and  granular  bed  filter  among  them  have  the  best  potential. 

A  ceramic  candle  filtration  system  has  been  operated  under  the  high  temperature  in  order  to 
obtain  the  design  data  for  a  pilot  unit  of  integrated  gasification  combined  cycle(IGCC)  and  high 
temperature  gas  cleanup  facility. 

A  candle  elements  of  0.5m  length  were  mounted  on  the  tube  sheet  by  using  the  specially 
designed  filter  holder.  The  compressed  air  was  used  for  the  stream  gas  carrying  dust  injected 
from  a  screw  feeder  and  heated  by  an  electrical  heating  unit.  The  compatibility  of  the  filtration 
system  involving  element  mounting  technology  was  checked.  Some  operation  results  were 
obtained.  The  behaviour  of  the  pressure  drop,  the  pulse  cleaning  events,  and  the  dust  cake  of  the 
filter  element  were  investigated  in  this  study. 

In  this  paper,  collection  and  release  mechanisms  of  dust  on  and  from  a  rigid  ceramic  porous 
candle  filter  are  studied  by  measuring  the  evaluations  of  pressure  drop  and  dust  layer  thickness 
during  filtration,  and  time  behaviour  of  pressure  inside  and  outside  the  element  after  the  injection 
of  compressed  cleaning  air  and  the  movement  of  released  dust. 
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NON  DESTRUCTIVE  EXAMINATION  BY  TXRF  (TOTAL  REFLECTION  X-RAY 
FLUORESCENCE)  OF  AIR  NUCLEOPORE  FILTERS 
CICARDI  C.,  GALLI  A.,  MILAZZO  M. 

Jnstituto  di  Risica  Qenerale  dfifiticata  Via  Celoria  76,  Milana  20733 
(First  received  10  February  1998;  accepted  for  presentation  during  IAS-4) 

Some  multielement  analysis  of  airborne  particulate  on  nucleopore  filters  have  been  performed 
using  the  method  of  TXRF  which  allows  non  destructive  examination  as  well  as  PIXE  analysis, 
but  is  obtained  in  much  more  simple  and  economic  way. 

Quantitative  analysis  is  based  on  comparison  with  Fly  Ash  Standard  BCR  CRM  038  and  we 
found  agreement  with  PIXE  results. 

Possible  influence  of  aerosol  particle  diameter  in  quantitative  analysis  is  been  investigated  at 
present. 

me 

yflK  541.18 

THE  MODIFICATED  PETRYANOV’S  FILTER  FOR  DIRECT  RADIOMETRY  OF 
ALPHA-RADIONUCLIDES  IN  AEROSOLS 
NEKRASOV  V.V.*,  QGORQDNYKGVBX*,  SURIN  N.M,** 

*  Tdarftou 's  Physical- Cheniistrtf  Jnsbo,  703067 .Russia,  Moscour,  Vonontcouo  ftole,  70  nclcnasou@ cc rupii .ac su 
**  Institute  of  Oceanology,  RAS.  777278,  Russia,  Moscour,  Nachimotrslcitf  firosfiect.  36 
(First  received  31  April  1998;  accepted  for  presentation  during  IAS-4) 

Polymeric  fiber  materials  -  Petryanov's  filters  (PF)  -  are  frequently  used  at  the  quantitave 
analysis  of  radionuclide  contents  in  aerosol.  These  filters  have  high  effeciency  of  catching  of 
aerosol  particles  of  any  sizes  [1,2].  The  average  thickness  of  filtering  materials  at  all  analytical 
filters  does  not  surpass  3-3.5  mg/cm2,  i.e.  does  not  exceed  rundown  of  alpha-particles  with  energy 
5MeV.  This  circumstance  eases  the  factor  of  absorption  of  alpha-particles  in  volume  of  filter, 
though  and  it  is  not  enough.  The  decision  of  the  problem  is  some  simplified  by  use  of  specially 
developed  many-layer  filters,  containing  layers  from  superthin  fibre.  In  this  layer  the  absorption 
of  alpha-radiation  is  relatively  not  large  and  occurs  under  known  law,  enabling  to  calculation 
quantity  of  radionuclides,  accumulated  by  the  filtering  material  [3].  However  and  in  this  case  the 
direct  reception  of  energy  spectrum  of  sample  is  rather  problematic.  Frequently  analytical  PF  are 
used  for  enrichment  of  sample  with  its  subsequent  analysis  by  traditional  radiometric  methods  in 
a  combination  with  preliminary  chemical  allocation  and  concentrating  .  Thus  significant  errors 
connected  with  correct  account  of  losses  at  chemical  allocation  are  appeared.  At  radiometry  of 
samples  with  low-activities  the  liquid  scintillators  are  usually  applied  (to  realize  of  spherical- 
geometry  experiment).  In  this  case  the  error  called  by  the  account  of  solubility  of  sample  in  used 
scintillator  is  added.  Moreover,  the  similar  method  is  practically  not  aplicable  for  control  of 
concentration  of  short-living  radioactive  isotopes.  New  type  of  filtering  material,  enabling  to 
conduct  accumulation  of  sample  and  radiometry  of  alpha-active  aerosol  without  processing  of 
sample  and  practically  in  spherical-geometry,  are  developed  on  the  basis  of  PF  by  the  authors  of 
the  present  message.  The  proposed  approach  consists  in  transfer  of  radioactive  emission  of 
sample  in  optical  emission  directly  in  the  filter  material.  The  optical  emission  (radioluminescence, 
excited  by  alpha-particles)  is  not  weakened  by  polymeric  material  and  can  be  registered  by 
standard  photoelectronic  devices. 

The  proposed  material  can  be  used  in  the  complex  analysis  of  radioisotope  composition  of 
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accumulated  sample  by  methods  of  alpha-  beta-  gamma-coincidence  spectrometry.  Record 
sensitivity  can  be  obtained  in  this  case.  For  example,  the  accounts  show,  that  at  selection  of 
sample  in  course  of  1000  seconds  with  pumping  rate  3  cm/s  the  sensitivity  on  241  Am  will  be  2x10- 
1 5  Ci/m3. 
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The  regulation  of  the  exhausted  gases  contained  CO2,  SOx,  and  NOx  becomes  more  and  more 
stringent  in  the  world  and  this  regulation  is  forced  to  study  the  clean  coal  technology  to  minimize 
the  environmental  contamination.  Because  of  the  stringent  regulation  to  protect  the  earth  by  the 
fully-developed  countries  the  next  generation  of  firing  system  to  be  constructed  in  the  next 
century  is  either  IGCC  (Integrated  Gasification  Combined  Cycle)  or  PFBC  (Pressurized 
Fluidized-Bed  Combustion). 

The  IGCC  has  increasing  attention  as  the  clean  coal  power  plant  system  to  minimize  the 
environmental  contamination  and  to  increase  the  thermal  performance.  The  removal  of  the 
particulate  contained  in  the  hot  gas  is  important  to  protect  the  gas  turbine.  The  particulate 
produced  in  the  combustion  process  of  IGCC  have  been  gotten  rid  of  by  ceramic  candle  filter.  To 
increase  the  performance  of  the  filtering  process  is  of  importance  to  get  uniform  velocity  profile  in 
the  candle  filter.  The  objective  of  this  study  is  to  analyze  the  velocity  and  pressure  distribution  in 
the  candle  filter  and  to  investigate  the  effect  of  the  porosity  and  the  length  of  the  filter.  It  is 
assumed  that  the  flow  field  in  the  candle  filter  is  axi-symmetric  and  steady-state. 

K-£  model  in  the  flow  field  and  Darcy’s  law  in  the  porous  region  are  adapted  in  the 
numerical  calculation.  It  is  found  that  the  effect  of  the  porosity  in  the  flow  field  is  negligibly  small 
while  the  effect  of  the  filter  length  is  significant. 
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mJ/min  and  at  that  of  water  of  1. 0-2.0  1/min  the  regime  of  working  liquid  emulsification  occurs  in 
the  rising  gas  flows.  At  the  regime  the  maximal  purification  of  the  gas  is  achieved,  but  the 
pressure  losses  in  the  filter  increases  by  1.5-2  times.  Efficiency  of  the  industrial  waste  gases 
purification  from  solid  particles,  oil  particles,  plasticisers  and  low-molecular  compositions  (LMC) 
is  of  98.7-99.8%  at  the  magnitudes  of  the  solid  particles  initial  concentration  of  96-38  g/m3  ,  that 
for  the  oil  particles,  plasticisers  and  LMC  is  of  50-200  mg/m3  ,  and  that  for  the  working  liquid  is 
of  200-300  g/m3  .  The  particles  sizes  were  in  the  range  of  100-1  pm.  Total  pressure  losses  in  the 
filter  at  the  emulsification  regime  are  of  80-120  mm  of  water  column  at  the  working  liquid 
concentration  of  200-300  g/m3  . 

The  main  contribution  to  the  filter  resistance  at  the  emulsification  regime  inserts  the 
diaphragm  (approximately  50%),  however,  its  cross  section  variation  does  not  practically 
influence  the  filter  resistance. 

Increase  of  the  gas  temperature  in  the  range  of  290-390  K  does  not  practically  lead  to  any 
change  of  the  filter  characteristics.  The  gas  temperature  losses  in  the  filter  amounts  to  70%  at  the 
liquid  phase  concentration  not  less  than  200  g/m3  . 

During  these  experiments  it  was  marked  that  formation  and  retaining  of  the  emulsification 
regime  depend  substantially  on  the  order  and  way  of  the  working  liquid  supply  in  the  filter. 
Mounting  of  a  thin  cylinder  at  the  filter  outlet  decreases  as  this  dependence  as  the  demands  on 
precision  of  manufacturing  of  the  section  for  pouring  of  liquid  into  the  filter;  besides,  it  widens  the 
zone  of  the  filter  stable  operation. 
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WET  ELECTROSTATIC  PRECIPITATION  OF  FINE  PARTICLES 
Siebenhofer  M.,  Lorber  K.  E. 

Jnstitut  fur  Entsorgungs-  und  2)eftonietechmk  UlontaHwiu/ersitut  Eeoben,  Austria 

(First  received  14  Jan  1998;  accepted  for  presentation  during  IAS-4) 

Particle  precipitation  has  been  an  important  role  in  off-gas  purification  since  industrial 
activities  have  become  an  important  factor  in  environmental  issues.  While  precipitation  by 
settling  was  the  major  dust  separation  process  for  a  long  period,  a  significant  progress  was  made 
with  the  invention  of  particle  precipitation  by  dry  ESP.  The  treatment  of  large  gas  flow  rates  and 
the  treatment  of  off-gas  with  high  dust  load  has  been  possible  since  then. 

But  electrostatic  precipitation  has  always  had  some  specific  limiting  properties  which  affect  its 
application  negatively.  Gas  temperature,  moisture  of  the  gas  and  the  specific  electrical  resistance 
must  not  deviate  strongly  from  the  design  specification.  A  rapid  loss  in  collection  efficiency  has  to 
be  accepted  in  case  of  out-of-specification  operation.  The  particles  to  be  precipitated  must  nearly 
have  ideal  adhesion  properties  since  they  must  be  collected  at  the  precipitation  electrode  on  one 
hand  and  they  must  be  removed  by  rapping  without  redistributing  in  the  off-gas  on  the  other 
hand.  The  geometry  of  the  precipitator  does  not  permit  deviation  of  electrode  distances  and  the 
electrical  insulation  has  to  consider  the  application  of  high  voltage  under  increased  thermal, 
mechanical  and  electrical  stress  inside  the  ESP.  As  a  matter  of  fact,  particle  precipitation  is  still  a 
major  challenge  in  modern  off-gas  purification.  Many  processes  cause  the  formation  of  an 
increased  amount  of  submicronic  particles.  On  the  other  hand,  air  borne  particles  with  low 
sedimentation  properties  are  a  significant  health  risk  because  of  their  respiratory  properties,  their 
high  catalytic  activity  due  to  several  photocatalytic  gas  phase  reactions,  and  their  adsorptive 
properties  for  gaseous  pollutants. 

Modem  off-gas  purification  therefore  has  to  pay  increased  attention  to  the  efficient  precipitation 
of  submicronic  particles.  Filtration  techniques  can  cover  a  wide  range  of  efficient 
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particle  separation  in  industrial  application.  Dust  collection  by  filtration  is  increasingly 
preferred  over  electrostatic  precipitation.  Even  in  the  field  of  waste  incineration  filtration  is  state 
of  the  art  meanwhile.  Is  therefore  any  application  left  for  electro  precipitation  in  modern  off-gas 
purification?  As  demonstrated  by  several  examples,  it  is.  But  application  focusses  on  wet  electro 
precipitation.  This  precipitation  technique  does  not  suffer  from  most  of  the  above  mentioned 
limits  and  disadvantages  of  dry  ESP.  Wet  electro  precipitation  does  not  have  to  consider  the 
specific  electrical  resistance  of  the  particles  to  be  removed.  The  adhesive  properties  of  the  dust  do 
not  limit  the  precipitation  as  the  collecting  electrode  is  formed  by  an  aqueous  film  which  can  be 
renewed  continuously. 

The  paper  presents  several  results  of  industrial  application  of  wet  electrostatic  precipitation 
The  application  considers  the  precipitation  of  quartzite  aerosols  as  well  as  sodium  chloride 
aerosols  from  off-gas  of  incineration  processes  and  high  temperature  conversion  processes.  Soot 
particles,  as  well  as  paraffinic  aerosols  formed  by  condensation  have  been  succesfully  removed  by 
wet  electrostatic  precipitation.  Even  mixed  organic/inorganic  aerosols  are  collected  at  aqueous 
precipitation  electrodes.  The  examples  demonstrate,  that  wet  electrostatic  precipitation  does  not 
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HIGH  TEMPERATURE  REGENERATIVE  MULTILAYER  METALCERAMIC  FILTERS 
FOR  HIGH  EFFICIENCY  COLLECTION  OF  RADIOACTIVE  AEROSOL  PARTICLES 
IN  NUCLEAR  FUEL  AND  RADIOACTIVE  WASTE  REPROCESSING 
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(First  received  17  April  1998;  accepted  for  presentation  during  IAS-4) 

The  new  types  of  regenerative  metalceramic,  all  metal  and  all  ceramic  filter  materials  have 
been  developed  for  high  efficiency  collection  of  radioactive  microcontaminants  with  particle  size 
exceeding  of  0.01  micron.  Filter  materials  have  the  anisotropical  structure  usually  consisting  of 
the  finely  porous  metallic,  cermet  or  ceramic  layers  attached  to  a  coarsely  porous  reinforced 
cermet  base.  They  are  produced  in  the  form  of  disc  and  leaf  as  well  as  of  cylindrical  tubes  80-1000 
mm  in  the  length.  Outer  diameter  of  cartridges  is  of  16-40  mm.  Filter  elements  were  made  of 
nickel,  stainless  steel  and  aluminium  oxide.  They  may  be  used  for  prefiltration,  fine  purification 
and  ultrafine  filtration  of  air  and  process  gases  from  radioactive  disperse  microcontaminants. 

The  materials  are  manufactured  in  three  make-ups  [1],  namely: 

MCF-P  is  for  gas  prefiltration  with  efficiency  E  >  99  %  with  respect  to  particle  size  D  more  than 
1.5  micron  under  differential  pressure  drop  AP0  is  of  about  10-15  mm  H20;  MCF-f  is  for  fine 
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gas  cleaning  with  efficiency  E>99.9999  %  for  particle  with  D  >  0.01  micron  at  APo<100-120  mm 
H:0; 

MCF-U  is  for  ultrafiltration  of  air  and  process  gas  with  efficiency  E  >  99.9999999  %  with 
respect  to  the  most  penetrating  aerosol  particles  of  0.1  micron  in  size  at  APo  of  140-180  mm  H20. 
Here  APo  is  the  differential  pressure  drop  of  filter  materials  at  air  filtration  rate  U  of  1  cm/s  and 
air  temperature  of  20  °C  ;  E  is  the  collection  efficiency  of  aerosol  particles  at  U  =  5  cm/s.  As  a 

rule,  the  filter  element  differential  pressure  AP  is  a  linear  function  of  gas  flow  rate.  At  a  constant 
gas  temperature  and  face  flow  rate  U  <  15  cm/s  its  value  can  be  calculated  with  practically 

sufficient  accuracy  using  equation  AP  =  U  x  APo  . 

Developed  filter  elements  have  strong  mechanical  strength  and  corrosive  properties  as  well  as 

they  endue  the  high  temperatures  up  to  1000  °C  (in  oxidising  atmosphere  of  air  for  AI2O3 
material),  abrupt  pulsed  gas  flow  and  action  of  strong  alpha-,  beta-  and  gamma-radiation  and 
neutron  flow. 

On  the  basis  of  produced  filter  elements  a  standard  size  series  has  been  drawn  for  cermet 
modules  with  optimised  construction  at  volume  flow  rate  of  gas  from  1  up  to  2000  m3/h.  The 
nuclear  safe  filter  modules  have  been  also  developed  for  high  efficiency  filtration  of  air  from 
radioactive  aerosols  in  Atomic  Power  Stations.  The  regeneration  of  filter  elements  and  modules 
for  prefiltration  and  fine  purification  of  gases  are  performed  periodically  by  back  pulsing  of  pure 
air  or  process  gas.  As  a  result,  the  differential  pressure  of  material  after  regeneration  differs  from 
initial  value  of  APo  not  more  than  20-40  %.  Herewith  the  filter  elements  endue  more  than  1000 
regeneration  cycles. 

At  present  the  sintered  metal,  metalceramic  and  ceramic  filters  are  used  for  fine  purification  of 
air  and  process  gases  in  different  fields  of  Atomic  Industry,  namely:  fluorination  procedure,  “pure 
purge”  process,  electrolysis,  reprocessing  of  nuclear  fuel,  gas  cleaning  in  high  temperature  gas 
reactor,  etc.  Some  problems  concerning  the  air  cleaning  in  Chernobyl  Atomic  Power  Station,  high 
efficiency  collection  of  high  disperse  aerosol  particles  at  fluorination  procedure  of  nuclear  fuel 
and  waste  enriched  by  U-235,  gas  ultrafiltration  from  plutonium  aerosols,  as  well  as  high 
temperature  filtration  of  I,  C,  Mo,  Pt,  Ag,  Rh  ,  Tc,  Ru  disperse  micro  contaminants  from  LiF  - 
BeF2  or  LiF  -  NaF  molten-salts  will  be  discussed  in  considerable  detail.  It  is  well  known  [2],  that 
these  molten  -  salts  are  used  in  Molten-Salt  Reactor. 
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(First  received  12  April  1998;  accepted  for  presentation  during  IAS-4) 

Developed  lately  means  of  «wet»  purification  of  smoke-consuming  gases  from  solid  particles 
trap  to  90-95%  of  the  particles  with  the  sizes  till  15  pm.  The  basic  techniques  for  reaching  of  the 
purification  level  are  the  following:  vortexing  of  the  flow  for  rejection  of  the  particles  to  the  walls, 
smooth  and  stepwise  resistors  for  the  particles  deposition,  intensive  sprinkling  for  the  particles 
wetting  and  washing  off.  Using  of  the  devices  for  purification  of  the  smoke-consuming  gases  at  a 
middle  region  power  plant  enabled  to  decrease  the  solid  particles  ejection  to  some  tens  of  tons  per 
a  day.  Application  of  them  demands  to  supply  power  about  1-2  MW  and  several  hundreds  tons  of 
water  per  a  day.  Besides,  these  devices  are  low-efficient  for  trap  of  the  particles  with  the  sizes  less 
than  15  pm. 

In  the  given  work  the  results  are  presented  that  have  been  gained  at  calculated  and 
experimental  study  of  an  up-to-date  device  for  the  «wet»  purification  of  gas,  namely,  of  a 
volumetric  gas-dynamic  filter  of  emulsifier  type,  having  high  productivity  and  efficiency  at 
comparatively  low  consumption  of  energy  and  low  consumption  of  water.  The  filter  is  designed  to 
trap  the  solid  particles  in  the  industrial  waste  gases,  the  vapors  of  plasticisers  and  oils  the  toxic 
components.  It  represents  a  tube  with  length-diameter  relation  of  15:1;  the  tube  is  made  of  the 
composition  materials,  resistant  to  erosion  and  to  the  alkali-acid  components.  At  the  filter  inlet  a 
vortexer  is  mounted  of  the  spade  type.  On  distance  of  the  order  of  some  calibers  from  the 
vortexer  a  diaphragm  is  placed.  From  above,  over  the  internal  wall  the  working  liquid  is  supplied. 

3  Study  of  the  gas-dynamic  filter  characteristics  have  shown  that  at  the  gas  flow  rate  of  4.0-6.6 
m  /min  and  at  that  of  water  of  1. 0-2.0  1/min  the  regime  of  working  liquid  emulsification  occurs  in 
the  rising  gas  flows.  At  the  regime  the  maximal  purification  of  the  gas  is  achieved  but  the 
pressure  losses  m  the  filter  increases  by  1.5-2  times.  Efficiency  of  the  industrial  waste  gases 
purification  from  solid  particles,  oil  particles,  plasticisers  and  low-molecular  compositions  (LMC) 
is  of  98.7-99.8%  at  the  magnitudes  of  the  solid  particles  initial  concentration  of  96-38  g/m3  ,  that 
for  the  oil  particles,  plasticisers  and  LMC  is  of  50-200  mg/m3  ,  and  that  for  the  working  liquid  is 
of  200-300  g/m3  .  The  particles  sizes  were  in  the  range  of  100-1  pm.  Total  pressure  losses  in  the 
filter  at  the  emulsification  regime  are  of  80-120  mm  of  water  column  at  the  working  liquid 
concentration  of  200-300  g/m3  . 

The  main  contribution  to  the  filter  resistance  at  the  emulsification  regime  inserts  the 
diaphragm  (approximately  50%),  however,  its  cross  section  variation  does  not  practically 
influence  the  filter  resistance.  y 

Increase  of  the  gas  temperature  in  the  range  of  290-390  K  does  not  practically  lead  to  any 
change  of  the  filter  characteristics.  The  gas  temperature  losses  in  the  filter  amounts  to  70%  at  the 
liquid  phase  concentration  not  less  than  200  g/m3  . 

During  these  experiments  it  was  marked  that  formation  and  retaining  of  the  emulsification 
regime  depend  substantially  on  the  order  and  way  of  the  working  liquid  supply  in  the  filter. 
Mounting  of  a  thin  cylinder  at  the  filter  outlet  decreases  as  this  dependence  as  the  demands  on 
precision  of  manufacturing  of  the  section  for  pouring  of  liquid  into  the  filter;  besides,  it  widens  the 
zone  of  the  filter  stable  operation. 
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DETAIL  APPROACH  TO  DESCRIPTION  OF  NANOOXIDES  CONDENSATION 
GROWTH  DURING  METALS  COMBUSTION 
ALTMAN  I.S. 

Institute  of  Combustion.  Odessa  State  University,  Odessa,  Ukraine 
(First  received  04  April  1998;  accepted  for  presentation  during  IAS-4) 

As  it  is  known  the  nanooxides  are  the  main  part  of  the  products  of  the  metals  gas  phase 
combustion.  Description  of  the  processes  of  the  condensation  growth  of  oxides  has  great  applied 
(for  the  gas-dispersed  synthesis)  and  general  theoretic  importance.  Existing  now  condensation 
models  describe  nucleation  and  don’t  pay  enough  attention  to  kinetics  of  the  nucleus 
condensation  growth.  As  a  rule  it’s  considered  that  condensation  is  proceeded  in  quasi- 
equilibrium  regime.  But  the  recent  author's  experimental  investigations  (with  Yu.L.Shoshin) 
show  the  essential  non-equilibrium  of  nanooxides  optical  characteristics  during  their 
condensation  growth.  This  causes  interest  to  consideration  of  detail  mechanism  of  processes 
accompanying  condensation  growth. 

In  this  work  the  growing  oxide  particle  is  considered  as  the  aggregate  of  two  non  isothermal 
subsystems  -  system  of  electrons  and  system  of  phonons.  It  is  shown  that  the  processes  of  the  gas 
molecules  adsorption  and  desorption  are  nonreversible  during  condensation  growth  of  particle. 
The  energy  of  these  processes  is  transferred  through  two  different  channels.  The  system  of  kinetic 
equations  describing  the  heat  transfer  between  electrons  and  phonons  subsystems  and  the 
evolution  of  the  adsorption  and  desorption  energy  is  formulated.  The  analysis  of  probable 
solutions  of  this  system  shows  that  in  the  oxide  particles  having  some  size  the  electrons  system 
becomes  cool.  This  leads  to  decrease  of  adsorption  rate  and  therefore  to  the  stopping  of  the 
oxides  condensation  growth.  The  obtained  result  apparently  explains  the  absence  of  large  oxide 
particles  at  the  products  of  metals  combustion  (when  there  is  the  gas-phase  combustion). 

This  work  was  sponsored  by  the  Ukraine  Ministry  of  Education  and  partially  by  INTAS 
(grant  96-2334). 
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EXPERIMENTAL  STUDY  OF  ULTRA-FINE  MGO  PARTICLES  DURING  THEIR 
CONDENSATION  GROWTH  NEAR  THE  BURNING  MAGNESIUM  PARTICLE 

ALTMAN  I.S.,  SHOSHIN  YU.L 

Institute  of  Combustion,  Odessa  State  University,  Odessa,  Ukraine 
(First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

The  nanooxides  synthesis  during  combustion  causes  interest  for  study  of  condensation 
processes,  which  are  accompanying  the  gas-  and  vapor-phase  metal  combustion.  The  satisfactory 
experimental  information  about  condensation  growth  of  nanooxides  during  combustion  does  not 
exist  at  present.  It  is  known  in  dust  flames  the  metal  particles  may  burn  individually.  That's  why, 
possibly,  condensation  in  burning  metal  dust  takes  place  as  if  it  was  during  combustion  of  single 
metal  particle. 

In  this  work  the  method  of  study  of  ultra-fine  condensed  products  during  combustion  of 
single  metal  particle  is  proposed.  The  method  is  based  on  the  synchronous  two-dimensional  laser 
scanning  of  the  region  near  the  burning  particle  and  one-dimensional  scanning  of  radiation 
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emitted  by  system.  The  method  allows  to  obtain  information  about  local  extinction  caused  of 
ultra-fine  products  of  combustion  and  about  of  nanooxides  emission  characteristics.  The  method 
is  used  for  study  of  properties  MgO  ultra-fine  particles  forming  during  combustion  of  magnesium 
particle  with  radius  r  -  1  nm. 

It  is  shown  that  the  creating  of  ultra-fine  oxides  take  place  only  in  thin  zone  with  width  -  100 
pm  on  distance  -  r  from  the  magnesium  particle  surface.  The  upper  experimental  estimation  for 
time  of  the  MgO  particles  condensation  growth  is  obtained.  The  conclusion  is  done:  there  are 
growing  and  ungrowing  MgO  particles  in  condensation  zone;  radiation  is  emitted  by  growing 
ultra-fine  particles  only.  The  optical  characteristics  of  growing  MgO  particles  are  essentially 
nonequilibrium.  The  experimentally  estimated  time  of  their  relaxation  to  equilibrium  value  is 
about  5  ms. 

The  obtained  results  can  materially  change  the  existing  conception  of  the  processes  of  the 
particles  condensation  growth  from  the  gas. 

This  work  was  sponsored  by  the  Ukraine  Ministry  of  Education  and  partially  by  INTAS 
(grant  96-2334). 
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INFLUENCE  OF  CERAMIC  PARTICLES  ON  MECHANICAL  BEHAVIOUR  OF 
ALUMINIUM  NANOCOMPOSITES 
N.F.KUZMINA,  R.K.ISLAMGAL1EV,  R.Z,  VALIEV. 

Jnstitute  of  Physics  of  dchsanced  Materials,  Ufa  State  dotation  Technical  University,  Ufa  *150000, 
fdTlarksaf2,  Russia,  ualieu® iftfun rb .ru 
(First  received  13  April  1998;  accepted  for  presentation  during  IAS-4) 

Recently  a  number  of  special  methods  of  mechanical  deformation  such  as  torsion  straining 
under  high  pressure  and  equal  channel  angular  (ECA)  pressing  were  developed  for  formation  of 
nanocrystalline  structures  in  various  metals  and  alloys.  This  approach  termed  severe  plastic 
deformation  (SPD)  [1]  implies  large  plastic  deformations  under  high  applied  pressures  at 
relatively  low  temperatures  (usually  less  than  0.4  Tm).  The  SPD  procedure  has  a  number  of 
advantages  as  compared  to  other  methods,  namely,  condensation  in  inert  atmosphere  [2]  and  ball 
milling  [3].  One  of  these  advantages  is  a  possibility  to  fabricate  massive  specimens  free  of  residual 
porosity  and  impurities.  In  addition,  the  obtained  bulk  specimens  can  be  successfully  used  for 
thorough  structural  characterization  and  investigations  of  mechanical  behaviour.  Moreover,  the 
SPD  procedure  can  be  applied  for  formation  of  nanostructures  in  various  metals,  alloys  and 
intermetallics  using  both  starting  monolithic  ingots  and  powders. 

The  method  of  SPD  was  used  in  the  present  work  for  formation  of  nanostructures  in  metal 
matrix  composites  [4].  These  materials  had  recently  aroused  interest  among  experts  in  material 
science  due  to  expectation  of  a  number  of  attractive  properties  such  as  high  microhardness,  high 
strength,  elevated  thermal  stability,  good  wear  resistance  and  high  strain  rate  superplasticity  , 

Two  kind  of  initial  metal  matrix  composites  were  used  in  this  paper:  A16061  +10%AhO3  and 
A12009  +  1 5%SiC.  These  composites  have  been  prepared  by  liquid  metallurgy  route.  In  this  case, 
ceramic  particles  were  added  to  a  melt  of  matrix  alloy  and  the  melt  was  cast  into  billets.  Chemical 
composition  of  A16061  and  A12009  matrix  alloys  was:  Al-l,0%Mg-0,6%Si-0,3%Cu-0,2%Cr  and 
Al-3,7%Cu-l  ,3%Mg-0,25%Si,  respectively. 
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Two  techniques  of  SPD  were  used  in  order  to  introduce  the  nanostructure  into  bulk  samples 
of  aluminium  composites.  First,  initial  material  were  subjected  to  SPD  under  the  pressure  1,2 
GPa.  This  resulted  in  fabrication  of  samples,  20  mm  in  diameter  and  1  mm  in  thickness.  Second, 
composites  were  subjected  to  quenching  from  490-520°C,  the  SPD  under  the  pressure  3,5  GPa 
and  ageing  at  80°C.  This  procedure  resulted  in  specimens  of  13  mm  in  diameter  and  0,3  mm  in 
thickness. 

The  structure  of  samples  was  examined  by  JEM  -100B  transmission  electron  microscope. 
Electron  diffraction  patterns  were  taken  from  an  area  of  2  pm2.  The  grain  size  was  determined  by 
dark  field  images  as  a  mean  value  of  the  maximum  grain  size  and  its  cross-dimension.  Mean  grain 
size  was  obtained  by  averaging  of  more  than  100  grains.  Microhardness  was  measured  by  a 
Vickers  diamond  pyramidal  indenter  with  a  load  of  0.1  kg.  Tensile  specimens  were  pulled  to 
failure  in  air  at  strain  rates  10‘4  -  I  O'3  c*1  using  a  testing  machine  “Instron”  operating  at  a  constant 
rate  of  cross-head  displacement. 

TEM  investigations  of  composites  processed  under  1,2  GPa  revealed  the  formation  of 
uniform  structure  with  a  mean  grain  size  of  matrix  alloy  of  0.3  pm  and  of  0,1  pm  in  AI6061  and 
A12009  composites,  respectively.  Analogous  studies  of  composites  processed  under  3,5  GPa, 
showed  the  formation  of  more  disperse  structure  with  a  mean  grain  .size  of  about  70  nm  in  both 
matrix  alloys  A16061  and  A12009. 

The  AI2O3  ceramic  powders  in  A1606 1  nanocomposite  had  equi-axed  shape  with  a  size  from 
0.2  pm  to  5  pm.  At  the  same  time,  the  SiC  particles  in  A12009  nanocomposite  had  the  plated 
shape  with  maximum  sizes  up  to  10  pm  and  its  cross-dimension  up  to  0.5  pm. 

Typical  electron  diffraction  patterns  of  nanocomposites  fabricated  by  SPD  under  3,5  GPa 
revealed  the  numerous  spots  positioned  in  the  form  of  circles.  Same  diffraction  patterns  were 
observed  also  in  various  metallic  materials  subjected  to  SPD.  Moreover,  recent  direct 
measurement  of  grain  misorientations  [5]  indicated  on  significant  fraction  of  high  angle 
boundaries  in  the  structure  of  specimens  processed  by  SPD. 

According  to  their  structure,  the  samples  of  nanocomposites  revealed  the  differences  in  their 
mechanical  behaviour.  For  example,  the  samples  processed  at  1,2  GPa  showed  only  the  moderate 
microhardness  1200  MPa  (A16061)  and  1700  MPa  (A12009)  as  well  as  tensile  strength  420  MPa 
(A16061)  and  550  MPa  (A12009). 

At  the  same  time,  nanocomposites  subjected  to  SPD  under  the  pressure  3,5  GPa 
demonstrated  the  elevated  thermal  stability  up  to  250°C  and  in  2-3  times  higher  microhardness  in 
comparison  with  initial  samples.  Moreover,  ageing  of  nanocomposites  at  80°C  during  6  hour 
increased  the  value  of  microhardness  in  AI2009  composite  up  to  very  high  level  of  3300  MPa.  In 
this  sample,  the  value  of  microhardness  was  significantly  more  than  microhardness  of  2500  MPa 
in  commercial  aluminium  alloys  [6,7]  processed  by  SPD.  The  elevated  strength  properties  of 
aluminium  nanocomposites  were  confirmed  also  by  direct  tensile  tests.  For  example,  tensile 
strength  of  A16061  nanocomposite  (690  MPa)  was  higher  than  tensile  strength  of  usual 
commercial  aluminium  alloys  .  At  the  same  time,  samples  of  A12009  nanocomposite  were  brittle. 
Apparently,  the  plated  shape  of  SiC  particles  in  A12009  nanocomposite  leads  to  the  limited 
ductility,  although  it  is  favourable  to  very  high  microhardness. 

A  number  of  conclusions  may  be  reached  from  this  investigation.  First,  nanostructures  may 
be  successfully  fabricated  in  aluminium  composites  by  severe  plastic  deformation.  Structure  of 
matrix  alloys  in  these  materials  is  characterized  by  a  mean  grain  size  of  70  nm  and  micron  size  of 
ceramic  powders.  Secondly,  the  samples  of  aluminium  nanocomposites  exhibit  an  attractive 
mechanical  behaviour,  a  namely,  high  microhardness  (3300  MPa),  high  tensile  strength  (690 
MPa)  and  elevated  thermal  stability  (up  to  250°C).  Third,  the  level  of  strength  properties  depends 
not  only  on  a  mean  grain  size  of  matrix  alloy  but  also  on  morphology  of  ceramic  particles. 
Although  the  plated  shape  of  particles  leads  to  very  high  microhardness  it  results  in  a  brittle 
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sample.  In  order  to  obtain  simultaneously  high  strength  and  ductile  samples  of  aluminium 
nanocomposites  it  is  preferable  to  use  ceramic  particles  with  equi-axed  shape.  Firth,  the 
processing  of  nanocomposites  by  SPD  under  imposed  pressure  3,5  GPa  in  combination  with 
preliminary  quenching  and  subsequent  ageing  leads  to  higher  mechanical  properties  in 
comparison  with  processing  at  1,2  GPa. 
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PRODUCTION  OF  HIGH-DISPERSED  OXIDES  OF  ELEMENTS  BY 
"TECHNOLOGIC  COMBUSTION"  METHOD  IN  REACTORS  BASED  ON 
COMBUSTION  CHAMBERS  OF  LIQUID-PROPELLANT  ROCKET  ENGINES 
s.n.buYnoVskei,  l.a.gaponekko,  V.e.QERLiVAfloV,  e.a.chernYsheV. 

SJIC  JU  gNJJCkJ~£OS,  Moscow 

(First  received  09  June  1998;  accepted  for  presentation  during  IAS-4) 

Intensive  and  environmentally  safe  process  for  element  oxides  production  on  the  ground  of 
thermal  interaction  of  organoelement  compounds  with  oxidizers  in  highlyefficient  compact 
reactors  are  being  developed  in  SRC  RF  GNIIChTEOS.  Small-size  combustion  chambers  (CC) 
of  liquid-propellant  rocket  engines  (LPRE)  employment  as  technically  elaborate  chemical 
reactors  is  promising  for  technologic  processes. 

The  outlook  for  such  engines  use  as  chemical  reactors  demonstrated  their  peculiarities:  high 
capacity  potential;  excellence  of  operation  arrangement,  providing  highly  efficient  component 
burnings;  no  need  in  significant  outside  energy  sources;  relative  simplicity  and  compactiness  of 
the  design;  the  possibility  of  considerable  increase  of  CC  operation  resource  due  to  calorific 
intensity  drop  on  retention  of  high  capacity;  units  and  assemblies  suitable  for  process  equipment 
of  commercial  plants.  The  use  of  thermal  and  corrosion-resistant  structural  materials  in 
combinations  with  limited  reaction  product  stay  in  CC  provides  minimum  affect  of  reactor  wall 
material  on  endproduct  purity. 

The  experimental  research  was  conducted  at  a  multipurpose  process  plant  where  a  modified 
CC  of  small-size  LPRE  of  a  reclaimed  rocket  was  employed  as  a  chemical  reactor. 

Pilot  lots  of  ultra-dispersed  high-pure  iron  oxide  pigments  of  various  colour  grades  were 
produced;  the  analysis  of  their  physical-chemical  and  applied  properties  proved  high  quality  of 
the  pigment  qualities.  Positive  results  were  obtained  when  they  were  applied  on  polymers  in  the 
context  of  packing  materials  for  food  industry,  parfumery  and  cosmetics,  decorative  paints  etc. 
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Technologic  processes  of  titanium,  silicon,  lead  and  other  element  oxides  have  been  tested  by 
means  of  "technologic  combustion»  of  their  organic  compounds  with  oxygen  and  air.  At 
simultaneous  use  of  several  raw  components  the  possibility  of  mixed  oxide  production  was 
demonstrated. 

The  developed  processes  have  no  sewage  and  are  environmentally  safe  in  terms  of  influence 
on  the  atmosphere. 
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THERMODYNAMIC  INVESTIGATION  OF  THE  ALTERNATIVE 
FREONS  R-122  AND  R-122A 

Varushchenko  R.M.,DRUZHIN1NA  A.L.PASHCHENKG  L.L. 

Rhermochemical  Caboratory,  Deftartment  of  Chemistry,  Uloscouj  State  University,  /  19899  Moscow,  Russia . 
(First  receive  31  December  1998,  accepted  for  presentation  during  IAS-4) 

Keywords:  Freons,  Thermodynamics,  vapour  pressure,  heat  capacity. 

This  work  was  carried  out  under  the  program  of  the  complex  investigation  of  the  alternative 
Freons  by  experimental  and  estimation  methods  in  the  wide  temperature  range  from  helium  up  to 
critical  temperatures.  The  hydrogen  containing  Freons  CF2CICHCI2  (R-122)  and  CFChCHFCl 
(R-122a)  are  used  as  solvents  and  starting  materials  for  fluoroorganic  synthesis  instead  of 
environmentally  unacceptable  chlorofluoroethane  CF2CICFCI2  (R-l  1 3),  that  destroys  ozone  layer 
in  the  stratosphere.  The  literature  data  on  the  thermodynamic  properties  of  the  hydrogen 
containing  Freons  are  scarce  and  need  to  be  refined. 

The  next  properties  of  Freons  were  studied  by  experimental  methods: 

-  the  low-temperature  heat  capacities,  the  temperatures,  the  enthalpies  and  entropies  of  the  phase 
transitions, 

-  the  saturated  vapour  pressures  and  the  enthalpies  of  vaporization  over  the  moderate 
("atmospheric")  range  of  pressure, 

-  the  densities  of  liquids  at  the  room  temperatures, 

-  IK  and  KP  spectra  of  the  molecules  [1]. 

The  experimental  data  were  used  as  a  basis  for  estimation  of  the  set  of  properties  in  wide 
temperature  range  using  the  Clausius-Clapeyron  equation  and  the  corresponding  states  law. 

The  heat  capacities  were  measured  by  adiabatic  calorimetry.  The  apparatus  consists  of  the 
automatic  vacuum  calorimeter,  data  acquisition  and  control  system,  and  PC.  The  volume  of  the 
substance  under  study  is  about  1  cm3.  The  temperature  of  the  calorimeter  is  measured  with  the 
accuracy  ±  0.01  K  by  rhodium-iron  resistance  thermometer  [2].  The  heat  capacities  were  measured 
over  the  temperature  range  from  5  K  to  325  K  with  mean  accuracy  ±  0.2  percent.  It  was  found 
that  both  Freons  were  in  the  forms  of  glasses,  supercooled  liquids,  partially  crystalline,  and  liquid 
states.  For  the  first  time,  the  melting  temperatures  of  these  Freons  have  been  determined.  The 
thermodynamic  functions  {S°m(X)-Som(0)> ,  {H°m(T)-Hom(0)}  and  {G°mCI>H0m(T)}  have  been 
estimated  at  T  =  298.15  K.  The  contributions  to  the  residual  entropies  at  T  =  0  caused  by  disorder 
of  configurational  and  conformational  nature  have  been  found  on  the  basis  of  calorimetric  and 
spectroscopic  data  for  the  both  Freons.  The  values  S°m(298.15  K)  for  the  R-l 22a  determined  by 
both  methods  are  agreed  in  the  error  limits,  that  showed  their  reliability. 

The  saturated  vapour  pressures  in  dependence  of  temperature  were  determined  by 
comparative  ebulliometric  technique  over  the  pressure  range  from  1 1  kPa  to  102  kPa.  The 
apparatus  consists  of  a  differential  ebulliometer  and  the  manometric  system  [3].  The  temperature 
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of  the  (liquid  +  vapour)  equilibrium  was  measured  by  means  of  platinum  resistance  thermometer 
at  20  fixed  pressures  maintained  automatically  by  means  of  a  mercury-contact  manometer.  The 
values  of  the  fixed  pressures  were  obtained  by  calibration  of  the  manometer  with  standard 
substances  (water  and  decane)  for  which  the  vapour  pressures  are  well  known.  The  accuracy  of 
the  temperature  and  pressure  measurements  (±<0.01  K  and  ±<26  Pa)  keeps  pace  with  the  present- 
day  advances.  The  values-(pT)  were  treated  by  least-square  method  (LSM)  using  orthogonal 
functions.  The  next  equations  were  obtained: 

ln(p)  =  A  +  B/T  +  Cln(T)  +  DT,  (1) 

AvH  =  R(-B+CT+DT2)  AZ  ±  {s(AvH)+A(AZ)AvH} ,  (2) 

ACp  =  C"-Cp  (liq)=  R(C+2DT)±{s(A  Cp )},  (3) 

where  AZ  is  the  difference  of  the  compression  factors  of  gas  and  liquid  (the  value  AZ  takes  into 
account  vapour  deviation  from  ideality).  Equations  (l)-(3)  were  employed  for  calculation  of  the 
normal  boiling  temperatures  Tn.b.,  enthalpies  of  vaporization  at  T  =  298.15  K  and  Tn.b.,  and  the 
differences  A  Cp . 

If  it  was  possible,  the  enthalpies  of  vaporization  were  determined  by  both  calorimetric  and 
estimation  methods  with  the  accuracy  ±(<0.5  and  <1.5).  percent,  respectively.  The  values  AvH 
found  by  two  independent  methods  agree  within  error  limits,  which  proves  their  reliability.  The 
A  C  differences  are  negative  in  agreement  with  the  physical  meaning  of  these  values. 

Experimental  data  of  Freons  were  used  for  estimation  of  the  saturation  vapour  pressure  for 
the  whole  temperature  ranges  of  liquid  phases.  To  extrapolate  safely  the  pT-values  towards  the 
triple  point,  they  were  treated  simultaneously  with  the  low  temperature  differences 
ACp  =  C"  -  Cp  (liq)  found  by  spectroscopic  and  calorimetric  methods: 

In  {p  /p(m)}  =  A  +  B/T  +  Cln(T )  +  DT  (4) 

A  Cp  /2R  =  { C;  -  Cp  (liq)}  /2R  =  C/2  +DT 

where  p(m)  is  the  mean  pressure  within  the  range  of  pT-data.  The  errors  of  extrapolation  in  the 
temperature  interval  Text<100  K  are  within  (1  to  10)  percent.  The  correlation  of  the  vapour 
pressure  and  densities  of  liquids  according  to  the  corresponding  state  law  (CSL)  allowed  us  to 
estimate  the  critical  parameters  Tc,  Pc,  and  Vc  and  to  extrapolate  pT-values  to  critical  region  with 
uncertainties  (from  1  to  5)  percent.  The  critical  parameters  can  be  used  for  estimation  of  many 
thermodynamic  properties  by  the  (CSL). 

The  thermodynamic  properties  of  Freons  and  their  fluorinated  and  hydrogen-  substituted 
analogues  were  analyzed  depending  on  the  some  structural  parameters  of  the  liquid  phase.  The 
conclusion  was  drawn  that  the  values  AvH,  Tn.b.,  and  Tc  vary  regularly  in  accordance  with  the 
dipole  moments  and  the  coefficients  of  molecular  packing,  that  is,  the  parameters  determining  the 
intermolecular  interaction  energy  and  short-range  order  in  the  liquid  phase,  which  proves 
consistency  and  reliability  of  the  considered  thermodynamic  data  in  the  series  of  halogenated 
ethanes. 
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The  task  to  produce  and  to  maintain  the  optimal  structure  and  state  of  a  catalytic  surface 
during  a  chemical  conversion  process  is  the  main  problem  in  catalysis  as  it  gives  a  possibility  to 
control  the  rate  and  selectivity  of  chemical  reactions. 

Solving  this  problem  for  carrier  catalysts  has  been  complicated  because  of  chemical 
conversion  rate  decrease  owing  to  the  intradiffusion  retardation,  catalyst  pores  plugging  by  cocks, 
polymers,  salts  and  blocking  active  catalytic  surface  by  these  materials.  Some  of  the  problems  are 
related  to  insufficient  efficiency  of  existing  methods  of  catalyst  regeneration,  limited  range  of 
carriers  and  their  modification  choice;  complicated  preparation;  high  cost.  In  the  processes  on  the 
fluidized  and  moving  bed,  catalyst  attrition  is  observed  even  when  using  updated  carriers  because 
of  their  limited  strength  and  thermal  resistance. 

The  investigations  led  to  the  new  organization  of  gas-phase  heterogeneous  catalytic  chemical 
conversions  based  on  the  use  of  fine-milled  active  catalytic  material  filling  the  reaction  volume  as 
aerosol  and  creating  quasistructures  of  the  catalyst.  This  catalytic  system  recycling  in  the  reaction 
unit  may  be  an  individual  chemical  compound,  mechanic  mixture  or  alloy  of  individual  chemical 
compounds. 

The  expected  effect  after  the  use  of  the  catalytic  small-particle  aerosol  can  be  associated  with 
the  following: 

-the  increased  activity  of  the  fine-grained  catalyst  compared  to  the  conventional  systems;  by 
escaping  the  catalysis  intradiffusion  stage; 

-  expanding  the  outer  contact  surface; 

-  providing  the  equal  access  to  the  active  surface;  controlling  the  catalyst  concentration  in  the 
reaction  volume  during  the  synthesis; 

-  high  mechanic  strength  and  thermal  resistance  of  catalytic  material;  possibility  to  remove  cocks . 
and  salt  products  from  the  catalyst  surface  by  mechanical  processing. 

Chemical  conversions  on  the  fine-like  catalyst  (without  any  carrier)  have  been  performed  for 
the  reactions  of  reduction,  vinylation,  deep  and  partial  catalytic  oxidation  of  organic  and 
inorganic  compounds. 

The  laboratory  research  results  show  unexpected  substantial  aerosol  catalyst  activity  increase 
compared  to  the  best  samples  of  carrier  catalytic  systems  for  fluidized  and  fix  bed  modes. 

The  analysis  of  possible  reasons  of  this  phenomenon  was  carried  out  for  two  of  the  best 
carrier  catalyst  samples  (Pt...-Al203,  0.6%  Pt,  CuCr04/...-AbC>3,  30%  CuCrCb)  and  aerosol 
catalyst  based  on  iron  oxide  3. 

The  investigations  were  performed  on  the  laboratory  unit  in  the  reactor  of  flow  type 
(D=50mm)  under  the  test  reaction  condition  of  acetic  acid  deep  oxidation.  Herein  the  conversion 
degree  was  up  to  99.98-99.99%  with  the  carbon  monoxide  content  of  20  mg/m3  and  absence  of 
incomplete  oxidation  products  in  the  off-gasses. 

The  results  of  comparison  of  acetic  acid  oxidation  on  the  classical  catalytic  system  and  on  the 
aerosol  of  catalyst  show  extremely  high  activity  of  iron  oxide  aerosol  catalyst.  It  exceeds  the 
activity  of  industrial  samples  by  five  orders. 

Herein  the  operation  concentration  of  iron  oxide  was  about  3  g/m3,  while  it  reaches  4  kg/m3 


Copyright  1998  (c)  by  Aerosol  Technology  Ltd  Teleplione/Fax:  +7(095)1474361 


Page  No  200 


AEROSOLS  1998  rot.  4c 


for  the  platinum  catalyst  and  200  kg/m3  for  copper-  chromic  catalyst. 

The  experimental  data  analysis  allows  to  suppose  that  particle  dimensions  amount  to  several 
nanometers.  The  up-to-date  scientific  visions  of  the  change  of  nano-size  particle  surface 
properties  (such  as  electronic  deficiency)  gives  all  the  grounds  to  suggest  that  this  is  the  main 
reason  of  such  considerable  activity  increase  of  aerosol  of  iron  oxide  catalyst. 
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The  following  powders’  gradation  is  represented  in  the  sintering  physics: 

a)  ultra  dispersed  powders  (UDP),  particle  size  dp  ~  1-500  nm; 

b)  fine  dispersed  powders  (FGP),  dp  ~  1-50  nm; 

c)  coarse  dispersed  powders  (CDP),  dp  >  1-50  jim. 

UDP  and  FDP  are  the  highdispersed  powders.  After  production  physical-chemical  and 
structural  parameters  of  the  powders  have  considerable  influence  on  particles’  behavior  at 
different  stages  of  method  for  powder  metallurgy,  that  is  after  pressing  and  further  sintering  the 
pellets.  In  this  connection  fine  analysis  of  the  powders  showed  be  performed  at  the  initial  stage. 
Table  1  gives  the  main  methods  enabling  to  analysis  of  the  high  dispersed  powders  after  their 


production. 

_ Table  1.  High  dispersed 

Methods  of  investigations 

Transmission  electron  microscopy  (TEM) _ 

Scanning  electron  microscopy  (STEM) _ 

Qualitative  and  quantitative  metallography 


ES  investigation 


RSCA  investigation 


IR-spectroscopy  _ 


’ransmission  electron  microscopy  (TEM) 


-ray  structural  analysis 


.-ray  spectral  analysis  (EDS) 


Reduction  melting  in  vacuum  or  with  glass 


powders '  methods  of  the  analysis. _ 

Physical-chemical  and  structural  powders’ 

_ parameters _ 

Estimating  size,  form  and  characteristic 
properties  of  particle  surface 


Chemical  analysis  of  heterogeneity  of  powder 
surface,  molecular  structure  of  surface 


^Investigating  internal  fine  structure 


Determining  the  content  of  detrimental  impurities 
T),C,N)  (for  metallic  powders) _ _ 


1.  P.Arsentyeva,  S.Milosevic,  M.V.Nikovic,  S.M.Radic.  The  influence  of  the  dimension  factor  on 
the  consolidation  process  of  highly  disperse  nickel  powders.  Science  of  Sintering,  1997,  v.29, 


Nl,  p.3-15. 
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,eads  to  -  exPansion  of  new  methods  for  the 
of  materials  with  the  characteristics  of  thp  it  Y'Smg  “crease  of  research  for  the  applications 
ultradispersed  oxide po“^%^LdtomTed  ?VT  “  eVident 
drying  method  X-ray  diffractToT  S  ?  aer0s°ls  by  the  Spray  and  Re¬ 

scanning  electron  muLscTy were  used ^fofnaSTn8  CaIonmetry'  infrared  spectroscopy  and 
and  nanostructured  powders  were  reactive  homoaeneni^vT ^ sation.  The  obtained  submicronic 
size  distribution  ConsnliHatirmc  f  a  g  neous,  high-purity  and  with  a  narrow  particle 

compactin^of  1dispemedIpowders°an(l 'sb^trS ' UP  ^  *“““  were  through  the 

materials  with  ^tamov?d  wpl  Sb  .**“  COmpaCts  to  order  *°  “hieve 

dilatometric  data  The  sintered  Dellets  were  eh  erma'  sintering  process  was  analysed  using 

t-  -.t.'£2?ssrs.r SEM  “ ,Er 
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GAS-DISPERSED  SYNTHESIS  OF  THE  METAL  OXIDES  NANOPOWDERS 
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(First  received  01  April  1998;  accepted  for  presentation  during  IAS-4 ) 

the  ^mbusbon^metbodFThe 'eas^isnersp^^  ^  m“deS  ”a"°P°wders  are  considered  by 
dust  clouds  0f  S  part^Sta  a  S^^  baSed  on  eombustion  of 

burner  or  nonpremixed  two-phase  plume  -  like  Rnrki  be.  PJe<Sllxed  plume  ’  ljke  Bunzen's 
powders  are  well  desagregated,  have  the  spherical  mornhokT*1118  dlffusion  ^umer)-  The  obtained 
partic.es  -  0.04  -0. 1  microL.  To  obtain^S! ^ 
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method  it  is  necessary  to  use  not  less  pure  microdisperse  metal  powders  which  are  frequently 
obtained  from  the  appropriate  oxides.  However,  unique  properties  of  obtained  nanopowders,  and 
also  the  technological  virtues  of  the  method  GDS  (very  low  expenditure  of  energy,  has  one  stage, 
ecological  cleanness)  do  a  line-up  an  oxide  -  metal-oxide  quite  acceptable  for  a  commercial 
production.  The  method  GDS  allows  also  to  obtain  multicomponent  oxides  by  burning 

mechanical  mixtures  of  powders  of  metals  and  their  alloys. 

The  influence  of  basic  macroparameters  of  a  plume  (fuel  and  oxidizer  concentration,  metal 
particles  dispersion)  and  also  thermal  structure  of  the  combustion  zone  on  disperse  and  phase 
characteristics  of  the  combustion  products  have  been  investigated  by  experiment  for  aluminum 
For  the  definition  of  temperatures  of  condensed  and  gas  phases  in  combustion  zone  the  spectral 
methods  were  employed  and  for  the  analysis  of  the  combustion  products  the  disperse  and  x-ray- 
methods  were  used.  It  is  shown,  that  nanopowder  of  alumina  (average  size  of  particles  0.04-0.07 
microns,  y-crystal  phase),  which  properties  depend  little  on  variation  of  parameters  of  synthesis, 
accounted  for  no  less  than  99.5  mass  persents  of  the  products.  The  rest  (-  0.5  %)  compose  the 
oxide  particles,  which  sizes  are  about  fuel  sizes. 

For  powders  of  the  high-boiling  metals,  such  as  Fe,  Zr,  Ti  it  is  proved  the  possibility  of  their 
gas-phase  combustion  (under  the  temperatures  of  gas  and  condensed  phase  in  combustion  zone, 
which  is  lower  than  temperature  of  the  metal  boiling)  with  formation  of  oxide  nanopowders  of 
these  metals  (average  size  of  particles  -  0.02-0.05  microns).  Zr,  Fe,  Ti  particles  burn 
heterogenetically  in  two-phase  plumes  with  a  low  content  of  oxygen  in  carrying  gas  flow  with 
generation  oxide  particles,  which  sizes  are  of  the  order  of  particles  sizes  of  the  initial  fuel* 
Increase  of  oxygen  concentration  in  particles  dust  clouds  of  these  metals  (more  than  40-5  o) 
result  in  sharp  increase  of  yield  nanopowder  fraction  of  the  combustion  products,  i.e. 
intensification  of  gas-phase  reactions.  . 

On  the  bases  of  the  obtaining  results  it  is  initiated  an  attempt  to  mechanism  of  formation  and 
growth  of  particles  of  a  condensed  phase  in  combustion,  with  the  supposition  about  the 
heterogeneous  mechanism  of  condensation.  Calculated  value  of  an  average  size  of  oxide  particles 
and  its  dependence  on  dust  clouds  parameters  are  obtained.  The  comparison  of  experimental  and 
theoretical  outcomes  is  produced  which  has  confirmed  a  validity  of  the  accepted  supposition. 

This  work  was  supported  by  the  Ministry  of  Education  of  Ukraine  and  partially  by  INTAS 
under  grant  No.  96-2334. 
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Changes  of  physical  properties  of  amorphous  alloys  (AMA),  under  the  influence  of  external 
parameters  (temperature,  magnetic  field,  mechanical  strain)  have  been  the  subject  of  a  great 
number  of  papers  published  up  to  now  [1,2,3].  The  correlation  between  thermal,  kinetic,  electrical 
and  magnetic  effects  during  the  crystallization  process  in  non-isothermal  and  isothermal 
conditions  have  been  investigated  for  different  amorphous  alloys  based  on  iron.  In  this  paper  the 
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kinetics  of  the  change  of  free  volume  ot  the  Fe89.8Ni1.5Si5.2B.3C0. 5  amorphous  alloy  in 
temperature  regions  about  100°  lower  than  the  crystallization  temperature  was  determined  using 
the  DSC  method  [1].  Measurements  were  performed  of  linear  expansion  of  the  amorphous  ribbon 

in  isothermal  conditions  at  temperatures:  1 1  =370,  t2=400  and  t3=450°C. 

In  these  temperature  regions  the  structural  relaxation  process  takes  place,  decreasing  the 
concentration  of  frozen  defects  of  the  vacancy  type  to  a  size  characteristic  for  the  metastable  state 
at  the  given  temperature.  This  process  leads  to  a  redistribution  of  atoms  at  shorter  distances 
compared  to  the  selected  ones.  So,  this  is  an  activating  process  and  it  occurs  significantly  faster  at 
the  temperature  close  to  the  glassification  temperature.. 

The  rate  at  which  the  unstable  amorphous  structure  approaches  the  metastable  structure  at  a 

certain  temperature  T<Tg,  is  proportional  to  the  degree  of  instability. 

If  the  difference  V-Vo  determines  the  degree  of  instability,  where  V  and  Vo  are  values  of  the 
free  volume  for  the  amorphous  and  metastable  state  at  the  temperature  T,  respectively,  then: 

^>  =  -V-K0) 

dt  t 

where  x  is  the  relaxation  time,  which  characterizes  defect  mobility,  whose  diffusion  movement 
determines  how  the  amorphous  alloy  approaches  the  metastable  state. 

So, 

—  =  expf— 1 

v0 

or 

V(t)  -  V0  =  A  exp^— j  (3) 

where: 

T  =  r0exP(# 

Exchanging  relation  (4)  in  (3)  and  a  double  logarithm  gives  the  dependence: 

where  E  is  the  activation  energy. 

The  experimentally  obtained  dependence  In[ln(V(t)-Vo)]  on  T1  is  linear,  and  the  activation 
energy  was  determined  as  E=90  kJ/mol  from  the  tangent  of  the  slope.  The  value  obtained  is 
approximately  two  times  higher  than  the  activation  energy  of  diffusion  for  the  amorphous  alloy 
Fe80B20  investigated  in  [4].  However,  though  both  alloys  are  based  on  iron  their  composition  is 
essentially  different.  Values  of  the  process  rate  constant  were  determined  at  the  temperatures  of 
370,  400  and  420°C. 
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VBK  KINETICS  OF  ISOTHERMAL  CHANGES  IN  ELECTRIC  RESISTIVITY  AND 
LINEAR  EXPANSION  OF  THE  FAST  COOLED  AlSilOMg  ALLOY 
SIMEUNOVIC  R.,  MITROVlC  N.,  JORDOVlC  B. 

Technical  faculty,  CacaJc,  yugoslavia,  cmm@elab.tmf.bg.ac.yu 

(First  received  13  March  1998;  accepted  for  presentation  during  IAS-4) 

Lately  interest  has  increased  in  glassy  metals  (MG)  as  an  especially  attractive  category  of 
metallic  materials  due  to  their  exemplary  physical,  chemical  and  technical  properties.  Several 
methods  have  been  developed  for  obtaining  amorphous  alloys  in  different  forms  (ribbons  wires, 
noTdcrl)  I^'ach  case  the  obtained  structure  is  not  ordered  or  it  is  ordered  at  short  distances  [1] 
Electrical  properties  which  change  with  temperature,  following  structural  changes  stand  out 
among  nhvsical  and  physico-chemical  properties  of  metallic  glass  [2J. 

I^thispaper  the  process  of  structural  stabilization  with  changes  in  the  relative  specific  electric 
resistivity  and  the  thermal  coefficient  of  linear  expansion  in  dependence  on  temperature  has  been 

°bTcommercial  composition  of  the  AlSilOMg  alloy  in  the  form  of  ribbons  35-70 '  Buck  and 

1  3  mm  wide  was  investigated.  The  ribbons  were  obtained  by  fast  cooling  of  the  alloy  melt  using 
the  melt-spinnine  method  [3]  in  the  Department  for  Amorphous  Systems  of  the  Joint  Laboiatory 
for  Advanced  Materials  of  SASA  at  the  Technical  Faculty  Cacak.  Measurements  of  the  specific 
dectric  resistivity  were  performed  using  the  four-point  method.  The  same  method  was  used  for 
measuring  isothermal  changes  of  resistivity  in  regions  of  the  exo-energy  system  stabilization.  T 
coefficient  of  thermal  expansion  was  measured  using  a  dilatometer  with  a  sensitivity  of  10  m 

All  measurements  were  performed  in  hydrogen  flow  in  the  temperature  interval  starting  with 
the“«em™eratre  up"  to  temperatures  50  K  higher  than  the  temperature  of  system 

StabSt°snof  measurements  of  the  electrical  resistivity  and  coefficient  of  thermal  expansion  in 
dependence  onffie Temperature  show  that  structural  organization  takes  place  in  the  temperature 
interval  of  450-500  ^"structural  organization  is  accompanied  by  a  rapid  decrease  of  specific 
electric  resistivity  and  increase  of  the  temperature  coefficient  of  linear  expansion.  An  expressed 
correlation  existJbetween  the  electrical  resistivity  and  thermal  coefficient  of  linear  expansion. 

Measurements  of  changes  of  electrical  resistivity  in  isothermal  conditions  at  temperatures  of 
473  and  498  K  show  that  the  dependence  p(x)  has  an  exponential  form: 
p{  t)  =  Pq  exp(-fcr) 

where:  po  -  is  the  starting  specific  resistivity  at  the  temperature  of  isotherm  recording. 

Constants  kl  and  k2  of  the  process  rate  were  determined  from  the  slope  of  (Alnp)/(At), 
indicating  that  structure  stabilization  takes  place  m  two  stages. 

Process  activation  energies  were  determined  from  the  known  relation. 

T  Alnfc  1 

£  =  /\A(i/r)j" 

Obtained  values  for  the  activation  energy  of  the  first  and  second  stage  of  structural  stabilization 
are  El =36  52  kJ/mol  and  E2=24.9  kJ/mol,  respectively.  Corresponding  rate  constants  were  also 
determined  Results  of  investigations  show  that  due  to  the  high  cooling  rate  an  unstable  structure 
with  a  certain  organization  degree  of  atoms  at  short  distances  and  saturation  of  the  A1  solid  melt 


;■  rtf 
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is  obtained.  Thus,  the  stabilization  process  of  the  obtained  structure  is  complex,  which  is  shown 
by  corresponding  changes  in  electric  resistivity  and  the  thermal  coefficient  of  linear  expansion. 
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MECHANICAL  PHENOMENA  AT.  SHOCK  AND  DESTRUCTION  OF  METALLIC  . 

NANOPARTICLES  STUDIED  BY  MOLECULAR  DYNAMICS  SIMULATION 
POKROPIVnY  V.V.*,  SKOROKHOD  V.V.*,  POKROPIVNY  A.V.*\  KRASNIKOV  Y.Q.** 

*  Institute  for  Problems  of  Materials  Science.  252m  Ukraine.  Kiev,  Krzhizhanovsky  str.3 
"Moscoux  Jnstitute  of  Physics  and.  Technology.  1*11700  Pussia,  Polgofrudny .  Jnstitutsky  str.3 
( First  received  23  February  1998;  accepted  for  presentation  during  IAS-4) 

The  processes  of  iron  nanoparticles  shock  are  computer  simulated  at  the  atomic  level  by 
molecular  dvnamics  technique.  The  con-elation  between  the  structure  transformation  and 
variations  of  energy  and  force  of  adhesion,  adhesive  bond  number,  viscosity  of  contact  is 
analysed.  The  adhesive-vibratory  effect  is  observed.  Acoustic  and  optical  phonon  spectra  tor 

vibrations  of  mass  centres  and  single  atoms  are  calculated.  . 

Velocity  dependent  change  of  atomic  mechanisms  of  shock  interactions  is  discussed.  During  a 
shock  with  small  velocity  the  joint  action  both  the  adhesive  forces  and  impact  pressure  leads  to 
joint  dynamically  steady  vibratory  and  translation  movement.  At  higher  velocity,  when  the 
atomic  processes  of  relaxation  and  shock  occur  simultaneously,  vibrations  are  shown  to 
transform  into  inelastic  flow,  amorphization  and  fracture  of  nanoparticles.  At  a  near-sound 

velocity  the  particles  are  shown  to  smash  into  splinters. 

The  concept  of  new  devices  is  proposed  based  on  the  resonance  principle  of  powders 
compacting  and  coating  activation  by  means  of  ultrasound  treatment  synchronized  with  shock 

The  problems  of  interatomic  potentials  design  and  development  of  this  technique  for  nitride 
and  boride  (TiN-TiB2)  nanoparticles  are  discussed. 


. . . *r< 
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METHODS  OF  PRODUCTION  OF  THE  ULTRADISPERSED  POWDERS 
M. I.  ALYMOV*,  IP.  ARSENTYeVA** 

/3aikov  Institute  of  Metallurgy  and.  Materials  Science.  HAS 
Ceninshj  prospect  19  .  Moscow.  117911.  Russia,  tel:  (095)135-8611:  e-mail:  alymoo@ ultra  umet mc  ru 
"Moscow  State  Evening  Metallurgy  Institute.  Cefortovsky  Val  26.  Moscow  111250.  HussiaM:  (095 )  1266177 
(First  received  15  April  1998;  accepted  for  presentation  during  IAS-4) 

The  ultradispersed  powders  (UDP),  nanocrystalls,  serve  the  base  for  developing  and  wide 
introducing  the  modern  high  technologies  into  practice.  At  present  this  branch  of  science  and 
technology  appears  to  be  the  most  quickly  world-wide  progressing  one  m  terms  oi  volume  ot 
financing.  In  view  of  the  above,  Russia  keeps  not  only  the  priority  in  this  field,  but  possesses  a 
higher  level  of  physical  knowledge  on  the  peculiarities  of  the  UDP  structure  and  properties  as  a 
special  type  of  the  solid  matter.  So,  the  numeral  experiments  carried  out  have  proved  that the 
UDP  atomic  structure  acts  as  on  intermediate  link  between  the  crystal  and  amorphous  ones.  High 
surface  energy,  small  particles  size  and  their  production  methods  have  come  to  be  the  reason  for 
such  a  phenomenon.  In  Table  1  there  are  given  the  main  UDP  production  methods  for  different 
materials  and  the  scope  of  their  production  in  the  world. 

Table  1.  Methods  of  obtaining  of  UDP. _ _ _ _ _ _ _ — 

| - Method  of  production  I  UDP  Average  size  of 

_ particle,  nm 

Plazmo chemical  ~  Metals  and  compounds - lMOg - 

Evaporation-condensation _ Metals  and  compounds _ HM— - 

Eelectrical  explosion  of  conductors  Metals  and  compaunds _ 5-1000000 - 

Shock-wave  synthesis  Diamond-graphite,  synthesized  10-100 

_ diamonds  _ _ _ 

Electrochemical _ _ _ Metals - - - ^  — - 

Cryochemical  synthesis _  Oxides - - - ^ - - 

Decomposition  of  unstable  Metals  and  compounds  1  -40 

compounds - - - - - - — - 

Reduction  pyrolysis _  Metals  and  compounds - 10_ - 

Decomposition  from  solutions  _  Metals  and  compounds _ 2^80 - 

Sol-gel  ~  Oxides  S'1000 _ 

Liquid  phase  reduction _  Metals - - - - 

Gas-phase  reactions  _  Metals  and  compounds _ 6^600 - 

Heterophase  synthesis _ Metals  and  compounds _ ^200 - 

Synthesis  based  on  hydroemulsions  Metals - - - - 

Vacuum  extraction  Concentrates  of  fruit,  extraction  of 

medicament  grass _ 


Average  size  of 
particle,  nm 
10-300 
1-100 
5-1000000 
10-100 

80 

3-150  m2/g 
1-40 

10 

20-80 

5- 1000 
20-40 

6- 600 
20-200 

<10 


NANOSTRUCTURE  CERAMIC  OXIDE  SYNTHESIS  FROM  THE  AEROSOL 
MILOSEVIC  Of,  MANCIC  LC,  NIK.OLIC  R.\  RISTIC  M.M.** 

'Institute  of  Technical  Sciences  of  the  Serbian  Jcadenuf  of  Sciences  and  Jrts.  Jugoslavia 
** Center  for  Multidisciplinary  Study.  University  of /3dgrade,  Jugoslavia 
(First  received  20  March  1998;  accepted  for  presentation  during  IAS-4) 

The  aerosol  spray  pyrolysis  method  was  applied  for  submicrometar  to  nanosized  ceramic 
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oxide  powder  synthesis  using  a  wide  range  of  compositions.  Particles  formed  by  homogeneous  or 
heterogeneous  nucleation  from  aerosol  generated  by  twin  fluid  and  ultrasonic  atomizers,  the  later 
operating  at  1.7  and  2.5  MHz.  Recent  research  has  focused  on  controlled  powder  synthesis,  with 
the  purpose  of  ensuring  control  over  particle  purity,  shape  and  size  distribution.  X-ray 
diffraction,  infrared  spectroscopy,  differential  scanning  calorimetry,  particle  size  analysis, 
scanning  and  transmission  electron  microscopy  were  used  for  particle  characterization.  Tailoring 
of  the  powder  size,  morphology,  chemical  and  phase  composition  was  possible  by  controlling  the 
solution  and  process  parameters.  Control  of  the  mechanisms  of  droplet  generation,  coagulation 
and  evaporation/drying  stages  enabled  the  production  of  different  particle  morphologies.  In  the 
case  of  twin  fluid  derived  powders  the  appearance  of  hollow  spheres  with  a  complex  surface 
structure  composed  from  primary  crystallites  is  dominant.  Nanosized  and  submicronic  dense 
spherical  particles  are  obtained  ultrasonically.  Control  over  the  particle  size  and  shape  uniformity 
as  well  as  structural  homogeneity  in  multicomponent  systems  is  established  by  maintaining  the 

aerosol  density  below  108  droplets/cm3.  The  phenomenon  of  funicular  agglomeration  in 
submicronic  multicomponent  powders  was  explained  by  the  mechanisms  of  particle  formation 
and  interparticle  sintering  in  the  presence  of  a  liquid  phase.  Assuming  that  a  certain  particle 
morphology  forms  during  the  first  stage  of  spray  pyrolysis,  the  empirically  obtained  particle  size 
and  morphologies  were  discussed  in  the  context  of  the  modeling  of  evaporation  stage.  The 
developed  model  gives  a  good  description  of  phenomenon  of  mass  and  heat  transfer  and  is  in 
agreement  with  the  obtained  experimental  results  and  numerical  prediction. 


1S04. 
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STRUCTURE  AND  MECHANICAL  BEHAVIOR  OF  NANOCOMPOSITES  PROCESSED  BY 
SPD  CONSOLIDATION  OF  METALLIC  AND  CERAMIC  POWDERS 

L  V.  ALEXANDROV,  V.  T,  ZHU*,  6.LRAAB,  N.  M.  AMIRKHANOV, 

R.  K.  ISLAM6AL1EV,  R.  Z,  VALIEV 

Jnstitute  of  Physics  of  .Advanced  Materials,  Ufa  State  Aviation.  Technical  University,  Ufa  150000,/?.  Marksa12 
*£os  Alamos  National  Laboratory,  Cos  Alamos,  NM  87515 
(First  received  13  April  1998;  accepted  as  accompanied  publication  for  IAS-4) 

The  procedure  of  processing  nano-  and  submicrocrystalline  metals  and  alloys  termed  severe 
plastic  deformation  (SPD)  [1,2]  implies  large  plastic  deformations  under  high  applied  pressures. 
Recently  it  has  been  shown  that  severe  plastic  deformation  can  provide  formation  of 
nanocrystalline  structures  having  high  angle  grain  boundaries  [1,2].  Special  methods  of 
mechanical  deformation  were  developed  and  used  for  this  purpose  such  as  torsion  straining  under 
high  pressure,  equal  channel  angular  (EC A)  pressing  and  others.  Recently  it  has  been  shown  that 
SPD  deformation  also  facilitates  consolidation  of  ultra  disperse  powders  in  massive  samples  with 
a  density  close  to  the  theoretic  one  [3]. 

The  results  of  investigations  of  structure,  thermal  stability  and  mechanical  behavior  of 
ultrafine-grained  Cu  and  A1  samples  fabricated  by  SPD  consolidation  of  powders  and  composites 
on  their  base  containing  up  to  5  volume  %  of  SiC>2  and  AI2O3  particles  are  given  in  the  present 
work. 

Micropowders  of  Cu,  A1  with  a  mean  particle  size  of  30  and  50  micrometers  correspondingly 
were  used  as  starting  materials  for  consolidation.  A  mean  particle  size  of  Si02  and  AI2O3  was  20 
and  50  nm,  respectively. 

The  process  of  massive  samples  fabrication  consisted  of  two  stages  -  precompacting  of 
powders  in  a  vacuum  chamber  and  subjecting  the  prepared  precompacts  to  SPD  by  torsion  under 
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the  pressure  1.5  GPa  and  6  GPa  at  room  temperature.  This  resulted  in  fabrication  of  samples  20 

TFMn  dianJCter  and  rT1  m  thlCk  and  sampIes  of  10  mm  in  diameter  and  0.2  mm  in  thick?  ’ 
TEM  investigations  of  Cu  base  samples  processed  at  1 .5  GPa  revealed  the  formation  of  uniform 

to"! 20  nm°Ut  ' 50  “  At  *  ^  *  **  ~  ^  « 

Analogous  studies  of  structure  of  Cu  base  samples  subjected  to  SPD  under  high  pressures 

eaua  o  mor^thTT^  2  f“rmation  of  more  disP<=™  structure  and  high  density  of  dislocations 
equal  to  more  than  1 0  nr2.  A  mean  grain  size  estimated  by  dark  field  images  was  approximately 

stmdar  and  equa.  to  60  nm  both  in  the  pure  Cu  samples  and  in  the  nano^mpositeson  "" 

mean1ram"abo°u,' ^A,+5%Al2Qj  SamPles  P™d  ™<*er  higher  pressure  revealed  a 

Values  of  microhardness  of  Cu  and  Cu+5%SiC>2  samples  fabricated  by  SPD  consolidation 
under  pressure  15  GPa  were  equal  to  1850  MPa  and  1800  MPa,  respectively.  On  the  other  hand 
m  Cu  and  Q1+5/0S1O2  samples  fabricated  by  SPD  under  a  high  pressure  of  6  GPa  larger  values 
of  microhardness  equal  to  2600  MPa  and  2800  MPa,  respectively  were  observed.  Thfse  values 
remained  unchanged  in  both  cases  till  the  temperature  200  °C 

the^r1"^  °f  A,‘ and  AI+5%Al2°3  saraP,es  P'°^*d  by  SPD  consolidation  under 
the  pressure  1.5  GPa  was  1200  MPa  and  remained  unchanged  up  to  450  °C  The  results  of 

rather  rniusual°  It S'ab[li,y.of  A1  and  Al+5%Al203  samples  processed  under  6  GPa  were 

440  MP^and  560  MPP  ?  ?  ini‘ia'  S'ate  af,er  SPD  their  ™<™hardness  was  equal  to 
440  MPa  and  560  MPa,  respectively,  that  is  significantly  smaller  than  in  samples  processed  under 

brv73MS“crewh  nS;nneal,nVTlted  “  an  “  °f  m*cr°hardness 

2  30°  C  whne/n  active  growth  of  grains  occured.  It  was  assumed  that  such  a  change  in 

rl3I?neSS  T  be  connected  with  ^  superplastic  behavior  observed  in  the  deformed  flloy 
already  at  room  temperature  and  the  transition  to  an  usual  state  after  annealing. 

1  5  rt.ritnlI,n"  CUf  “  °f  Cu  and  Cu+5%Si02  samples  processed  by  SPD  under  the  pressure 
‘ A  „  Pa  a™  subjf ted  »  elongation  at  a  strain  rate  of  10-«  s->  showed  that  at  room  temperature  a 
of  samp)es  *a?  sufficiently  high  and  yield  strength  exceeded  300  MPa  however  their 
behavior  was  rather  brittle.  Elongation  to  failure  equal  to  several  percent  was  reveafed  during 

deformation  at  200  C  Further  increase  in  temperature  of  deformation  to  300-400  °C  resulted  in 
a  significant  increase  of  ductility  but  decrease  of  flow  stress.  resulted  in 

Room  temperature  elongation  at  a  rate  of  I0*3  s‘>  of  the  Cu  sample  fabricated  by  SPD  under 
high  pressure  of  6  GPa  showed  that  small  ductility  and  very  high  strength  is  typicaMor  it  Short 
time  annealing  at  T-200  °C  for  3  min  led  to  a  significant  increase  of  ductility  and  a  record 
increase  of  flow  stress  to  790  MPa.  It  is  important  to  note  an  unusual  character  of  '’stress-strain" 
curws  of  this  nanostructured  Cu  displaying  in  the  absence  of  a  stage  of  steady  plastic  flow. 

the  same  time,  aS  seen  from  the  stress-strain  curves,  the  characterized  by  strong  strain 

^ff»filb?aV10r  0flhe?  SampIeS’  SignifiCantly  differed  from  ‘he  characterized  by 
an  absence  of  strain  hardening  in  a  wide  strain  rate  range  behavior  of  utrafine-grained  Cu  with  a 

grain  size  of  about  200  nm,  fabricated  by  SPD  from  monolithic  ingots  [4] 

i  <  rp°^Jempe?tUre  tensiIe  t6StS  0f  A1  and  ai+5%A1203  samples  fabricated  under  the  pressure 
1.5  GPa  like  similar  processed  Cu  samples  revealed  a  limited  ductility  equal  to  1-7%  An  increase 
e7“  of  deformation  led  to  a  significant  rise  of  ductihty  of  the“se  mat e” 
thl  aT  7  7  7i7Stre!fu  °r  exampIe’  durinS  elongation  at  T=300  °C  the  plastic  flow  stress  of 

about  n  tfeXw  Ay.  n”8011'13110”  of  tnicroPowders  60-65  MPa  and  the  ductility  was 
about  40 /o.  In  the  AI+5/0AI2O3  composite  the  flow  stress  was  higher  by  10-15%  and  the  ductility 

was  a  bn  smaller.  An  important  specific  feature  of  the  deformafion  behavior of  ^these  matS 
significant  strain  rate  sensitivity  of  flow  stress.  At  T=400  °C  an  elongation  to  failure  of 
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about  200%  was  revealed  in  the  composite  at  low  flow  stress  equal  to  20  MPa  and  the  parameter 
of  strain  rate  sensitivity  of  flow  stress  was  equal  to  0.35. 

Apparently,  the  presence  of  even  a  very  small  porosity  in  ultrafine-grained  materials 
fabricated  by  SPD  consolidation  results  in  their  strong  brittleness  at  room  temperature.  This  is 
evidently  true  for  explanation  of  low  ductility  of  A1  and  Al+5%Ah03  samples  revealed  during 
their  elongation  at  room  temperature.  At  the  same  time  superplastic-like  deformation  is  observed 
in  ultrafine-grained  A1  at  higher  temperature,  that  was  indicated  from  elevated  elongation  to 
failure  and  strain  rate  sensitivity  of  flow  stress.  One  can  assume  that  in  the  case  of  full  density  of 
these  samples  and  in  the  presence  of  a  very  stable  fine  grains  superplasticity  should  be  enhanced 
in  A1  and/or  A1  compositions.  This  is  very  attractive  from  a  practical  point  of  view  since 
superplasticity  in  ultrafine-grained  metallic  materials  takes  place  at  relatively  low  temperatures 
and/or  high  strain  rates  [5].  It  seems  that  the  improvement  of  thermal  stability  by  optimal  content 
and  size  of  oxide  particles  will  be  useful  for  a  solution  of  this  task. 

Thus,  the  obtained  results  testify  that  SPD  consolidation  of  Cu  and  A1  powders  and  their  5% 
compositions  with  nanopowders  of  oxides  allow  us  to  process  samples  with  ultrafine-grained 
structure  whose  specific  features  substantially  depend  on  applied  pressure  during  severe  torsion 
straining.  An  increase  in  pressure  from  1.5  GPa  to  6.0  GPa  leads  to  differences  in  nanostructure 
formation  in  Cu  and  Al.  Moreover,  the  combination  of  very  high,  record  strength  and  some 
ductility  is  revealed  in  samples  of  nanocrystalline  Cu  having  a  full  density,  that  is  very  advanced 
for  practical  application  of  this  material.  However,  the  presence  of  only  several  percent  of 
residual  porosity  leads  to  their  brittleness  at  room  temperature.  In  addition,  typical  features  of 
superplastic  flow  were  observed  in  ultrafine-grained  Al  samples  during  their  tensile  tests  at  high 
temperatures.  One  can  expect  outstanding  superplastic  properties  of  these  nanomaterials  at 
achieving  full  density  of  these  samples. 
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SYNTHESIS  OF  ULTRAFINE  ZnO  PARTICLES  IN  DIFFUSION 
(ZnO  DUST+  PROPANE) /02  FLAME 
SHOSHIN  YU.L. 

Institute  of  Combustion,  Odessa  State  University,  Odessa,  Ukraine 
(First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

In  the  present  work  the  method  of  ultrafine  zinc  oxide  synthesis  by  burning  zinc  dust/propane 
mixture  is  proposed.  The  concentric  burner  with  separated  fuel  and  oxidizer  flows  was  used  to 
obtain  a  laminar  flame.  The  zinc  dust  /  propane  mixture  was  created  by  electrodynamical  dust 
dispersing  system  which  provided  laminar  flow  with  dust  concentrations  0.1-10  kg/m3  .  The  pure 
oxygen  as  an  oxidizer  was  used.  The  structre  of  obtained  diffusion  flame  was  studied 
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experimentally.  Two  brightly  luminous  zones  formed  during  combustion:  yellow  inner  zone  and 
distanced  on  0.5- 1.5  cm  outer  zone  which  color  changed  from  blue  to  green  and  yellow  by  gradual 
increasing  of  dust  concentration.  Experiments  with  focused  He-Ne  laser  beam  scattering  have 
shoved  the  presence  of  condensed  phase  only  behind  the  inner  luminous  zone  (initial  zinc 
particles)  and  in-  and  beyond  outer  zone  (zinc  oxide  particles).  When  a  small  water  droplet  was 
inserted  between  luminous  zones  a  bright  radiance  appeared  near  and  under  the  droplet  which 
looked  like  "flame"  of  the  same  color  as  outer  zone.  The  radiance  evidently  was  caused  by  zinc 
oxide  vapor  condensation  due  to  cooling  by  water  evaporation.  Analogous  radiance  appeared 
when  thin  jet  of  cool  nitrogen  was  blown  between  zones.  The  results  recounted  above  lead  to  the 
next  conclusions  about  the  flame  structure.  Zinc  particles  completely  evaporated  and  zinc  vapor 
oxidized  in  common  diffusion  front  with  propane  (inner  luminous  zone).  The  outer  luminous  zone 
is  the  zone  of  zinc  oxide  vapor  condensation. 

The  increase  of  dust  concentration  in  zinc/propane  jet  led  to  the  increase  of  zinc  oxide 
particles  mean  diameter.  The  changing  of  color  of  zinc  oxide  condensation  zone  can  be  explained 
by  disproportional  growth  of  radiance'  self-absorption  by  oxide  particles  for  different 
wavelengths.  Because  of  specific  spectral  dependence  of  zinc  oxide  emissivity  this  effect  must  lead 
to  nonuniform  increase  of  radiation  towards  the  short  wavelength  end  of  the  spectrum. 

The  zinc  oxide  powders  obtained  at  low  dust  concentrations  haven't  shown  luminescence 
when  UV  irradiation,  but  powders  obtained  at  high  dust  concentrations  have  shown  yellow 
luminescence.  It  is  believed  that  high  heat  release  in  condensation  zone  in  second  case  provides 
long  residence  time  of  zinc  oxide  particles  at  high  temperatures.  The  excess  oxygen  introduced 
into  zinc  oxide  particles  in  high-temperature  post-condensation  zone  is  responsible  for  the 
luminescence. 

The  proposed  method  of  ultrafine  zinc  oxide  synthesis  doesn't  require  external  energy 
sources.  The  laminar  regime  of  burning  provides  approximately  uniform  conditions  of  oxide 
particles  growth.  The  method  provides  a  simple  way  to  regulate  the  mean  diameter  of  oxide 

Particles  by  regulation  of  zinc  dust  concentration. 
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dfgL  THE  CHARACTERIZATION  OF  SMCO5  POWDER 

T ALIJ AN  N.,  MILUTINOVIC-NIKOLIC  A.,  JOVANGYIC  Z. 


Institute  of  Chemistry,  Technology  and  Metallurgy.  Njegoseoa  12,  Belgrade.  Jugoslavia 
(First  received  19  March  1998;  accepted  for  presentation  during  IAS-4) 

In  the  course  of  studying  the  field  of  permanent  magnetic  materials  of  the  Sm  -  Co  type,  it  was 
noticed  that  although  the  properties  of  the  final  magnet  strongly  depend  on  the  character  and 

behaviour  of  the  starting  SmCo5  powder,  the  methods  for  powder  characterisation  have  not  yet 
been  systematised. 


If  the  SmCo5  powder  is  to  be  used  in  the  production  of  sintered  SmCo5  magnets  it  should  be 
of  the  following  characteristics:  the  samarium  content  must  be  in  the  interval  from  32  to  39 
mass%;  the  minimal  content  of  the  SmCo5  phase  must  be  95-97  mass  %.  [1]  For  achieving  high 
magnetic  performances  it  is  necessary  that  the  particle  size  of  the  starting  powder  be  between  1  - 
10  pm.  [1]  It  is  very  difficult  to  align  particles  larger  than  10p.m,  and  particles  smaller  than  lpm 
are  easily  oxidised.  In  both  cases  the  magnetic  properties  decrease.  The  oxygen  content  in  the 
starting  powder  is  between  200  -  2000  ppm  depending  on  the  process  of  powder  synthesis.  The 
allowed  oxygen  content  in  the  final  sintered  magnet  is  0.6-0. 8  mass  %,  and  it  requires  continual 
oxygen  analysis,  not  just  of  the  starting  powder  but  also  of  all  the  steps  in  the  production  of 
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sintered  SmCo5  magnets,  specially  the  milling  of  SmCo5  powder.  [1] 

After  considering  all  the  experimental  results  obtained  during  the  investigation  of  the  synthesis  of 
sintered  SmCo5  magnets,  a  selection  of  appropriate  methods  for  the  characterization  of  the 
starting  SmCo5  powder  was  made.  [2] 

The  suggested  methods  were  confirmed  experimentally  as  being  necessary  for  the  reliable  and 
adequate  characterization  of  the  SmCo5  powder  used  as  the  starting  powder  for  the  production  of 

sintered  SmCo5  magnets.  The  selected  methods  include:  X-ray  Micro  Analysis  using  EDS  for 
chemical  analysis;  Scanning  Electron  Microscopy  with  appropriate  software  for  the 
quantification  of  the  images  for  microstructure  and  morphological  characterisation;  X-ray 

diffraction  analysis  for  the  qualitative  identification  of  the  SmCo5  phase  and  calculation  of  the 

crystalline  lattice  parameters  and  TGA  for  estimating  the  thermal  stability  of  the  SmCo5  powder; 
oxygen  content  using  a  LECO  device,  as  well  as  magnetic  measurements.  Some  of  the  results  of 
the  characterization  of  the  SmCo5  powder  obtained  using  the  chosen  methods  are  presented  in 
this  paper.  [2] 

It  was  confirmed  by  micro-X-ray  spectral  quantitative  analysis  using  the  corresponding 
energy  dispersion  spectra  that  the  obtained  samarium  content  (38  mass  %)  corresponds  to  the 
projected  chemical  composition  enabling  optimal  magnetic  properties. 

The  morphological  characteristics  of  the  starting  and  milled  powders  were  investigated  for 
different  milling  times  using  SEM  analysis  with  appropriate  software  for  the  quantification  of  the 
visual  informations.  By  comparison  of  the  observed  particles  size  with  the  results  of  magnetic 
measurements  it  was  possible  to  examine  the  influence  of  the  milling  time  on  the  change  of  the 
particle  dimensions  and  relative  change  of  coercivity.  It  was  found  that  for  all  the  investigated 
milling  times  (up  to  1 20  minutes)  the  decrease  in  particle  size  was  followed  by  an  increase  in  the 
coercivity.  In  the  same  time,  increase  in  the  oxygen  content  was  acceptable  up  to  a  milling  time  of 
60  minutes.  [3] 

X-Ray  diffraction  analysis  was  used  to  quantitatively  determine  the  phases  present  in  the 
starting  and  optimally  milled  powder.  Only  the  SmCo5  phase  was  identified  by  X-ray  diffraction. 
In  this  way  a  minimal  amount  of  95  mass  %  of  SmCo5  was  confirmed.  [2,3] 

The  parameters  a  and  c  of  the  hexagonal  crystalline  lattice  of  the  SmCo5  phase  were  calculated 
on  the  basis  of  the  obtained  diffractograms  for  the  initial  and  milled  powder.  The  experimentally 

calculated  values  of  the  parameters  a  and  c  of  the  SmCo5  hexagonal  crystalline  lattice  of  the 
starting  powder  and  milled  powder  differ  from  the  standard  values  by  less  than  0,2%.  [2,4] 
Applied  milling  conditions  did  not  induce  defects  in  the  crystalline  lattice  of  the  SmCo5  powder. 

The  thermal  stability  of  the  SmCo5  powder  in  a  static  air  atmosphere  was  investigated  by 
thermogravimetric  analysis  (TGA)  using  a  DuPont  Thermal  Analyzer.  Investigation  of  the 
behaviour  of  the  SmCo5  powder  during  heating  was  carried  out  using  fresh  samples  of  SmCo5 
powder  for  each  of  the  investigated  temperature  cycles.  It  was  found  by  TGA  that  oxidation  of 
SmCo5  was  negligible  below  200  C.  X-Ray  diffraction  of  the  residues  remaining  after 
thermogravimetric  analysis  of  the  SmCo5  powder,  heated  at  240  C,  showed  only  the  presence  of 
the  SmCo5  phase.  Different  crystal  forms  were  identified  by  X-ray  diffraction  depending  on  the 

maximal  heating  temperature.  The  following  phases  were  identified:  Sm203,  Co,  CoO,  Co304 
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and  SmCo03.  According  to  the  TG  and  X-ray  results,  for  each  of  the  investigated  temperatures, 

the  corresponding  chemical  reactions  were  established.  [5] 

Based  on  the  obtained  experimental  results  of  testing  the  character  and  behaviour  of  powder 
of  the  intermetallic  compound  SmCo5  and  by  processing  of  the  experimental  results,  the  most 
suitable  technological  parameters  are  designed  for  all  steps  in  the  procedure  of  obtaining  the 

sintered  SmCoS  magnets. 
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THE  STUDING  OF  FORMING  PROCESSES  OF  ULTRAFINE  POWDER  OF  FE-CO 
ALLOYS  BY  METHOD  CHEMICAL  DISPERSING 
DZIDZIGURt  E.L.,  LEVINA  V.V.,  RYZHONKOV  D.l. 

M3SM  117936,  Moscow,  Heninsky  av,  9 

(First  received  10  June  1998;  accepted  for  presentation  during  IAS-4) 

In  order  of  produsing  of  ultrafme  (UF)  alloys. 

Were  studied  the  peculiarities  of  phase  compositions  and  structure  of  UF  composition  Fe-Co 
obtained  by  method  cjmbining  chemical  dispersing  and  obtains  of  complex  hydroxides  or  mixses 
hydroxides  with  its  further  reduction  with  hydrogen  at  the  temperature  460  C/ 

Methods  of  X-ray  analysis  with  an  X-ray  difractometer  “Rigaku”  (Fe  k  alfa  radiation)  were 
used  in  phase  analysis,  precision  lattice  constant  measuring,  determination  of  the  apparent 
phisical  expansion  for  the  purpose  of  mosaic  units. 

1346. 
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ULTRA-FINE  POWDERS  OF  METALS,  PRODUCED  BY 
EVAPORATION-IN-FLOW  TECHNIQUE. 

JIQATCH  A.N.,  LEYPUNSKYI.O.,  KUSKOV  M.L,  VERZHBITSKAYA  T.M. 

Institute  of  Energy  Problems  of  Chemical  ^Physics  RMS . 

117829  Russia  Moscow  B-339,  Heninsky  fir-t,  38,  bd.2  E-mail  ajigatch®  chfih  sas  su 
(First  received  18  March  1998;  accepted  for  presentation  during  IAS-4) 

A  generator  to  produce  the  plum  of  ultra  fme  powders  of  metals  and/or  metal  oxide  with 
concentration  as  great  as  10lo:1013  1/cm3  is  proposed.  Ultra  fine  powders  of  metals  and  metal 
oxides  were  produced,  using  evaporation-in-flow  technique  from  the  free-levitating  drop, 
suspended  between  the  coils  of  HF-inductor  (this  technique  is  a  further  improvement  of  Gen- 
Miller  technology  [1]).  The  powders  of  Ag,  Cu,  Ni,  Al,  either  AI2O3  and  NiO  with  juvenile  particle 
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surfaces  and  particle  sizes  within  the  range  5:200  nm  were  generated  in  inert  gases  (He,  Ar)  or  in  a 
mixture  of  inert  gas  with  oxygen. 

Particle  samples  were  trapped  directly  from  the  gas  flow  by  electron  microscope  grids  (for 
TEM  evaluations),  by  silicon  plate  (for  electronography  investigations)  or  by  perforated  stainless 
foil  boats  -  for  adsorption  and  TPD/MS  (temperature  programmed  desorption  with  mass- 
spectrometric  analysis  of  desorbed  products)  experiments. 

Electron  microscopy  investigation  of  particles  size  and  shape  were  carried  out  using  Philips 
EM  430  ST  microscope  to  evaluate  the  dependence  of  particles  array  structure  parameters  on 
particle  size.  The  analysis  of  structure  characteristics  for  particles  of  different  sizes  were  carried 
out  by  means  of  electronographic  techniques  too. 

Probe  gas  technique  with  further  TPD-MS  analysis  were  used  to  investigate  the  dependence 
of  active  surface  sites  concentration  and  energy  characteristics  on  particle  sizes. 

The  dependencies  of  average  particle  sizes  on  gas  flow  parameters  (the  flow  speed,  inert  gas 
pressure  and  gas  type)  and  the  drop  temperature  and  size  were  evaluated.  It  was  found,  that  the 
average  particle  size  decreases  with  the  decrease  of  the  drop  temperature  (the  drop  temperature 
increases  sharply  with  the  increase  of  its  size  under  the  device  conditions  being  constant),  the  flow 
speed  increase  and  the  gas  pressure  decrease.  Helium  as  the  carrying  gas  generates  less  particles, 
than  argon.  The  nucleation  kinetics  in  particle  formation  was  investigated.  Naturally, 
characteristics  of  all  these  dependencies  are  determined  by  a  character  of  the  evaporated  metal. 

The  particles  of  the  following  minimal  size  parameters  were  generated  and  investigated: 

Pair:  "carrying  gas  -  metal"  Average  particle  size  <R> 

Al-He  2.8 
Al-Ar  7.0 
Ag  -  He  4.7 
Ag-Ar  10 
Ni-Ar  3.7 
Cu-Ar  14 

Particle  size  distribution  was  found  to  obey  logarithmically  normal  law  with  ?R/<R>=1.  The 
shape  of  particles  was  near  the  spherical  one,  but  the  less  particles  was  edged  and  had  the  shape 
with  the  fifth  order  of  symmetry.  Twins  and  more  complex  particles  assembles  were  observed  too. 

The  experiments  on  adsorption  such  probe  gases  as  carbon  dioxide  and  water  vapour  were 
carried  out.  It  was  found,  that  energy  characteristics  of  adsorption  active  sites  on  the  surface  of 
ultra  fine  (<r><10  nm)  and  relatively  "rough"  (<r>~100  nm)  differs  from  each  other  significantly. 
E.G.,  maximum  of  TPD  curve  splits  to  "two-headed"  shape  and  moves  towards  higher 
temperatures  for  "ultra  fine"  particles  both  for  water  and  for  carbon  dioxide  on  the  surface  of 
silver. 

These  probe  gas  adsorption  showed  less  reactionability  of  cold  metal  particles  surface,  than  it 
might  be  expected. 

This  work  was  supported  by  grants:  DNA00I-96-C-0051,  DSWA001-C-98-0002  (Defence 
Special  Weapons  Agency,  USA)  and  RFBR  96-15-97318  (Russian  Foundation  for  Base 
Research). 

1.  Gen  M.Ya,  Miller  A.V.  "Levitation-i-flow  technique  to  produce  ultra  fine  powders  of  metals"  // 

Poverhnost':  fizika,  khimiya,  mekhanika  (in  Russian).  1983,  No.2,  UFT.  pp.  150- 154. 
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ULTRAFINE  TI02  PARTICLES  SYNTHESIS  BY  COMBUSTION  OF  TITANIUM 
DUST  IN  02+N2  (PREMIXED  AND  SEPARATED  REAGENTS  JETS) 

SHOSHIN  YU.L 

Institute  of  Combustion.  Odessa  State  University.  Odessa,  Ukraine 
(First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

The  experiments  with  laminar  premixed  flame  of  titanium  dust  /  (oxygen+nitrogen)  mixtures 
stabilized  on  2.5cm  diameter  Bunzen-type  burner  was  carried  out.  These  experiments  have 
demonstrated  for  the  first  time  that  at  high  oxygen  concentrations  the  titanium  particles'  burning 
can  be  partly  in  gas  phase  regime  with  formation  of  considerable  quantity  of  utrafine  oxide. 
When  oxygen  volume  concentration  in  dust/gas  mixture  was  40%  the  part  of  ultrafine  titanium 
oxide  was  about  30%  from  the  whole  oxide  quantity.  The  increase  of  oxygen  volume 
concentration  above  40%  lad  to  flame  slipping  into  dust  feeding  system. 

To  settle  the  problem  of  safe  titanium  dust  burning  with  pmpose  of  ultrafine  titanium  dust 
production  the  combustion  of  thin  titanium  dust  jet  with  separate  reagent  and  oxidizer  flows  was 
experimentally  studied.  Vertical  titanium  dust  /  nitrogen  laminar  jet  was  formed  using 
electrodynamical  dust  dispersing  system.  Dust  jet  diameter  was  l-2mm.  The  outlet  hole  of  dust 
supplying  system  was  surrounded  by  concentric  tube  with  diameter  15mm  trough  which  oxygen 
was  supplied.  Oxygen  volume  spending  was  much  more  than  nitrogen  volume  spending.  In  case 
of  low  dust  flow  velocities  the  flame  stabilized  in  outlet  hole.  When  dust  flow  velocity  was 
gradually  increased  suddenly  flame  out  took  place  and  flame  stabilized  in  distance  10-50mm  from 
outlet  hole,  depending  on  dust  flame  velocity.  By  wariating  of  dust  flow  velocity  it  was  possible  to 
establish  stable  distanced  flame  at  dust  mass  concentrations  0.3-10kg/m  .  The  ratio  of  distance 
between  flame  and  outlet  hole  to  dust  jet  diameter  reached  0  times  at  dust  jet  diameter  1mm.  It  is 
believed  that  the  main  reason  of  distanced  flame  stabilization  is  diffusional  dissipation  of  nitrogen 
from  a  dust  jet,  which  lead  to  increase  of  flame  propagation  velocity  along  the  dust  jet  when 
retiring  from  outlet  hole.  Estimated  oxygen  volume  concentrations  in  the  axis  of  dust  jet  near  the 
flame  front  was  20-90%  depending  on  experimental  parameters.  Therefore,  inspite  of  separate 
reagents  feeding,  the  flame  in  fact  was  premixed  or,  at  high  dust  concentrations,  of  intermediate 
premixed-diffusion  type.  The  part  of  ultrafine  titanium  oxide  was  more  than  80%  from  the  whole 
oxide  quantity. 

The  proposed  method  of  ultrafine  titanium  oxide  synthesis  is  safe  and  eliminates  the 
problems  of  conductive  heating  of  a  burner  and  thermophoretic  storage  of  ultrafine  oxide  on 
parts  of  the  burner.  Probably  this  method  can  be  used  also  for  ultrafine  zirconium  oxide  synthesis 
as  the  parameters  of  zirconium  and  titanium  burning  are  close. 


Copyright  1998  (c)  by  Aerosol  Technology  Ltd  Telephone/Fax:  +7(095)1474361 


AEROSOLS  1998  rot.  4c 


Page  No  215 


List  of  participants  of  IAS-4  with  presentations  during  7  July  98 


Andreev  Nikolayi  Alekseevich 
Moscow  State  Aviation  Institute 
(Technical  University) 

Phone:  (7)-095- 1 584930 
fax  (7)-095- 1584930 
email’.  alt@tk.mainet.msk.SU. 
Moscow  Russia 

Arsenteva  Irina  Petrovna 
Moscow  Evening  Metallurgical 
Institute 

fax  (7)-095-361 1446 

email',  andreeva@ipmt-hpm.ac.ru 

Moscow  Russia 

Bazarov  Vladimir  Georgievich 
(1939-05-02) 

Moscow  State  Aviation  Institute 
(Technical  University) 

Phone:  (7)-095- 1584770 
fax  (7)-095- 1582977 
email :  aet@tk.mainet.msk.su 
Moscow  Russia 

Belov  Nikolay  Nikolaevich 
( 1947-05-04)  Aerosol  Technology  Ltd. 
Phone/ fax :  (7)-095- 1 474362 
email',  pnbelov@orc.ru 
Moscow  Russia 

Chernozatonskiyi  Leonid 
Aleksandrovich  (1943-10-01) 
Institute  of  Chemical  Physics  of 
RAS  Phone:  (7)-095-9397486 
fax  (7)-095- 1370050 
email',  cherno@sky.chph.ras.ru 
Moscow  Russia 

Choi  Joo-Hong  ( 1955-03-22) 
Gyeongsang  National  University 
Phone:  (82)-59 1-751 5387 
fax  (82)-59 1-53 1806 
email’.  jhchoi@nongae.gsnu.ac.kr 
Chinju 
South  Korea 


Chung  Jin  Do  ( 1960-09-23) 
Gyeongsang  National  University 
Phone:  (82)-4 18-405463 
fax  (82)-4 18-405460 
jdonchung@dogsuri.hoseo.ac.kr 
Asan  South  Korea 

Druzhinina  Anna  Ivanovna 
Moscow  State  University 
Phone:  (7)-095-9395396 
fax  (7)-095-9328846 
varushch@thermo.chem.msu.su 
Moscow  Russia 

Fedorov  Andreyi  Vladimirovich 
Moscow  institute  of  fire  safety 
Phone:  (7)-095-2822150 
fax  (7)-095-3624241 
Moscow  Russia 

Gertsenshteyin  Semen  Yakovlevich 
Moscow  State  University 
Phone:  (7)-095-93951 36 
fax  (7)-095-9390 1 65 
Moscow  Russia 

Heusler  Gero  ( 1969-07-09) 
Max-Born-Institut 
Phone:  (49)-30-63921218 
fax  (49)-30-63921229 
email:  heusler@mbi-berlin.de 
Berlin  Germany 

Lavrov  Vitaliyi  Vladimirovich 
Moscow  State  University 
Phone:  (7)-095-9395248 
fax  (7)-095-939 1 240 
email:  rftrst@cityline.ru 
Moscow  Russia 

Lebedev  Nikolayi  Gennnadievich 
Volgogradskyi  State  University 
Phone:  (7)-8442-433556 
ivanov@physic.vgu.tsaritsyn.su 
Volgograd  Russia 

Lepeshinskiyi  Igor  Aleksandrovich 
( 1937-08-15 ) 

Institute  of  Low  Temperature 
Phone:  (7)-095- 1584063 
fax  (7)-095- 1582977 
email:  aet@tk.mainet.msk.su 
Moscow  Russia 


Lorber  Karl  E.  ( 1945-02-03) 
Montanuniversitat  Leoben 
Phone:  (43)-3842-46 10350 
fax  (43)-3842-46 10352 
enttech@grz08  u.  unileoben.ac.  at 
Leoben  Austria 


Milazzo  Mario  ( 1937-02-23) 
Institute  di  Fisica  Generale 
Applicata 

Phone:  (39)-2-2665468 
fax  (39)-2-26657 1 7 
email'.  Mario.Milazzo@mi.infn.it 
Milano  Italy 

Nekrasov  Igor  Vladimirovich 
Institute  of  Mechanics  of  Moscow 
State  University 
Phone:  (7)-095-9395 1 36 
fax  (7)-095-9395 1 36 
email'.  Nekrasov@inmech.msu.su 
Moscow  Russia 

Pokropivnuyi  Alekseyi 
Vladimirovich 

Moscow  Physical  &  Technological 
University 
Dolgoprudnii  MR 
Russia 

Popov  Mihail  Yurevich 
Institute  of  Spectroscopy  of  RAN 
Phone:  (7)-095-3340855 
fax  (7)-095-3340886 
email:  popov@ntcstm.msk.ru 
Troitsk  Russia 

Prin  Elena  Maratovna 
Institute  of  Chemical  Engineering 
Khimtekhnologiya 
Phone:  (380)-6452-93829 
fax  (380)-6452-25367 
email',  prin@ixt.sed.lg.ua 
Ceverodonetsk  Ukraine 

Puhliyi  Vladimir  Aleksandrovich 
Moscow  State  Aviation  Institute 
(Technical  University) 
fax  (7)-095-4823876 
Moscow  Russia 


Copyright  1998  (c)  by  Aerosol  Technology  Ltd  Telephone/Fax:  +7(095)1474361 


Page  No  216  AEROSOLS  1998  rol.  4c 

List  of  participants  of  IAS-4  with  presentations  during  7  July  98  (continued) 


Romahin  Sergeyi  Sergeevich 
Institute  of  the  Applied 
Mechanics  and  Electrodynamics  of 
Moscow  Aviation  Institute 
Phone:  (7)-095- 1584757 
Moscow  Russia 

Sedoyi  Valentin  Stepanovich 
( 1946-08-17) 

Institute  of  High  Current 
Electronics 

Phone:  (7)-3822-258348 
fax  (7)-3822-259410 
email'.  sedoi@hcei.tomsk.su 
Tomsk  Russia 

Seo  Taewo'n  (1958-10-13) 

Andong  National  University 
Phone:  (82)-57 1-505756 
fax  (82)-57 1-841 1630 
email',  dongjin@anu.andong.ac.kr 
Andong 
South  Korea 


Shinohara  Hisanori  (1953-10-11) 
Nagoya  University 
fax  (81)-52-7892962 
nori@chem2.chem.nagoya-u.ac.jp 
Nagoya  Japan 

Siebenhofer  MATTHAEUS  ( 1955- 
02-13 ) 

Montanuniversitat  Leoben 
Phone:  (43)-3842-46 10350 
fax  (43)-3842-265237 
email'.  postm@vtu.co.at 
Leoben  Austria 


Topolskiyi  Nikolayi  Grigorevich 
(1945-04-17) 

Moscow  institute  of  fire  safety 
Phone:  (7)-095- 286646 1 
fax  (7)-095-2837677 
academy@mfire3.munic.msk.su 
Moscow  Russia 

Tsipenko  Anton  Vladimirovich 
Moscow  State  Aviation  Institute 
(Technical  University) 

Phone:  (7)-095- 1 584063 
Moscow  Russia 

Varuschenko  Raisa  Mihayilovna 
(1931-03-13) 

Moscow  State  University 
Phone:  (7)-095-9395396 
fax  (7)-095-9328846 
varushch@thermo.chem.  msu.su 
Moscow  Russia 

Vinogradov  Georgiyi  Alekseevich 
( 1945-06-10) 

Institute  of  Biochemical  physics  of 
RAS 

Phone:  (7)-095-9380561 
fax  (7)-095- 1 3741 0 1 
GAV1N@DE0M.CHPH.  RAS.  RU 
Moscow  Russia 


Volkov  Igor  Andreevich 
(1937-01-27) 

Russian  Institute  of  Geological 

Investigations 

Phone:  (7)-8 1 2-2780028\506 

fax  (7)-8 1 2-2755756 

email'.  ins@vnigri.spb.SU 

St.-Petersburg  Russia 


Zaporotskova  Irina  Vladimirovna 
Volgogradskyi  State  University 
Phone:  (7)-8442-436380 
email'. 

ivanov@physic.vgu.tsaritsyn.su 
Volgograd  Russia 

Zhigach  Alekseyi  Nikolaevich 
(l 963-07-29) 

Institute  of  Energetical  Problems 
of  RAS 

Phone:  (7)-095-9397927 

fax  (7)-095- 1378 258 

email',  ajigatch@chph.ras.ru 

Moscow 

Russia 


Zuev  Yuriyi  Vladimirovich 
Moscow  State  Aviation  Institute 
(Technical  University) 

Phone:  (7)-095- 1584063 
fax  (7)-095- 1582977 
email',  aet@tk.mainet.msk.su 
Moscow  Russia 


Copyright  1998  (c)  by  Aerosol  Technology  Ltd  Telephone/Fax:  +7(095)1474361 


Main  Sponsor  of  Symposium  %A§>- ,2,3,4.. 


^Tech 


address:  Belov  N.N.  45-269  Leningrad,  prosp.,  Moscow  125167  Russia  tel+fax  :+7-095-1474361 

Scientific  investigation  in  aerosol  field. 

Aerosol  generators. 

PC  modeling  of  the  aerosol  dispersion  in  turbulence  atmosphere  for 
complicated  landscape. 

Publishing  of  AEROSOLS  (journal). 

lAS-meeting  organisation.  ATECH  INVITES  YOU  t 


Dear,  COLLEAGUES, 

Rassia*  Aerosol  Society  iavkes  yo«  to  coBaboratioe. 

Scientists,  engineers,  lawyers,  biologists,  medical  men,  ecologists,  professors,  managers  are 
joined  by  RAS  -  all  those  for  whom  the  development  of  aerosol  science  is  of  great  interest,  who 
makes  efforts  to  develop  clean  technologies,  filter  industry,  to  investigate  space  debris, 
transport  of  radioactive  aerosols,  to  use  aerosol  technology  for  yielding  new  materials, 
substances  in  aerosol  package  etc.  From  its  first  steps  RAS  has  had  rank  of  international 
institution.-  Citizens  of  Russia,  the  USA,  some  states  of  the  former  Soviet  Union  (Tadjikistan, 
Ukraine,  Belarus,  Baltic  states  etc.).  This  book  devoted  to  The  4-nd  INTERNATIONAL 
AEROSOL  SYMPOSIUM  Sankt  Petersburgh  06.07.98-09.07.98  Thus  you  will  information 
about  aerosol  science  and  technology  in  Russia  &  all  states  former  USSR.In  this  journal  you 
may  to  publish  your  advertisements,  science  papers,  information  about  new  conferences, 
patents,  devices  &  technologies.  This  journal  is  the  best  source  of  new  information  in  wide  field  aerosol 
science  &  technology  of  the  former  USSR. 

3c*&-4  StyOOLSOW  « ' _ _ 


DEPARTMENT  OF  THE  ARMY 
UNITED  STATES  ARMY  MATERIEL  COMMAND 
UNITED  STATES  ARMY  RESEARCH,  DEVELOPMENT  TEL  01 71  >51 4908 
and  STANDARTIZATION  GROUP  (UK)  0171-514-4934 
"EDISON  HOUSE"  223  OLD  MARYLEBONE  ROAD 

London  NW1  5™,  England  FAX  0171-514902,  0171-5143125 

Environmental  Sciences  Branch 

2HS-  y  meeting  sufifwrted  bq  the  Curofiean  Research  Office  of  the  US  i4rnd{  under 

contract  Xo.  6S17f-9S’M-5377 


Phone:  +49-241/5203030  Fax:  5230349 


Sunoftean  Headquarters 

TSI  GMBH,  Zieqlerstr.  1,  D-52076  Aachen,  Germany 


>  in  Aerosol  Science 


030  Fax:  5230349  Web  site:  http:  /  / www.tsi.com 


Curoftean  Headquarters 

TSl  QMBH,  Zieqlerstr.  1 ,  D-52076  Aachen,  QehmanV 


•  KOH^eHCai^HOHHblH  CHeTHHK 

nacTHU 

A3p030JIbHbie  flaTHHKH  H 
npH6opbI  AJia  SKOMOHHTOpHHra 
ABTOMaTH3HpOBaHHbie  CHCTeMbI 
TeCTHp OB aHHH  (j)HJIbTpOB  c 
BbICOKOH  3(j)<j>eKTHHOCTbIO 

AO  99.999999%! 


•  A3po30jn»Hbie  reHepaTOpbi 
(pacnbvieme  pacmeop  os;  ducnepcuu, 
pacnbuieme  nopoiUKoe) 

-  MOHOAHcnepcHbie  h 
nojiHAHcnepcHbie. 


TSI  npe^iaraeT  BaM  jihhhh  npn6opoi 

*dim  jvo6bix  a.9p030JibHbix  uccnedoeamu 
^  mecmupoeanm  (pwibmpoe  u 
*KOJiu6poeKU  Bautezo  odopydoeanm. 


BcnoMoraTejibHoe  odopyAOBaHHe  aim  Barnnx  a3p030ju>m>ix  npnSdpoB. 


SCIENCE 

Phone:  +49-241/5203030  Fax:  5230349 

AEROSOL  TECHNOLOGY  LTD  -  will  help  you  in  Russia  &  CIS  with 
distribution  of  the  aerosol  devices,  presentations  of  new  technologies  and 
publications  in  aerosol  science  and  engineering. 

Please  contact  with  us  by  phone/fax  -  7-095-1474361 
e-mail:  Bdov@Tehno.MMTEL.MSK.SU 


science ,  devices,  software  &  technologies  of  the  former  USSR  . 

1998,  vol.  4c,  No.  8 


Vzofoessoz  G.L.  GEERNAERT 


Moscow  -i998 

'Printed  in  ftxtxia 


address  Beiov  N  21-117 
2-Mosfil  119285 
tel /fax  (095)1474361 

BELOV@rEHNOJWTELJltSK.SU 


©  c 4&R08>£  semmeogv  m> 


CONTENTS 

Z=>  SESSION:  ATMOSPHERIC  AEROSOLS  Chair  Academician  Prof.  ZUEV  V.E.  ,2.17 

=>  model  for  propagation  of  aerosols  of  various  origin  under  the 

CONDITIONS  OF  FOREST  VEGETATION.  Kolesnikov  E.  Yu. ,  Ivlev  L.S. ,  Efremov  M.N .  217 

=>  THE  OPTICAL  CHARACTERISTICS  OF  MODEL  AEROSOLS  IN  THE  ATMOSPHERES  OF  EARTH,  MARS  & 
VENUS:  METHODICAL  QUESTIONS  &  RESULTS  OF  ACCOUNTS  MAROV  M.YA ,  SHARI  V.P.  218 
=>  PH OTOSTI MULATED  CONVERSIONS  OF  METHANE  ADMIXTURES  IN  THE  AIR  MEDIUM 
Mustafaev  I. ,  Mammadova  I.  220 

=>  PHASE  EVOLUTION  OF  ATMOSPHERIC  CLOUDS:  NEW  CONCEPTIONS  BASED  ON 
EXPERIMENTAL  DATA  NevzorovA.N.  221 
=>  THE  TRACE  GASES  IN  ATMOSPHERE  OVER  LAKE  BAIKAL.  Potemkin  of  V. ,  Kho  dhzer  T .  223 

=>  THE  INVESTIGATION  OF  THE  INFLUENCE  OF  CLOUDS  AND  PRECIPITATIONS  ON  THE 
PROCESSES  OF  SCAVENGING  THE  AEROSOL  FROM  THE  TROPOSPHERE  Veremei  N.E., 
Dovgaluk  Yu. A.,  Egorov  A.D.,  Ishenko  M.A.,  Ponomaryov  Yu.Ph.,  Sinkevich  A.A.,  Stalevich  D.D., 
Stepanenko  V.D. ,  Khvoro  stovsky  K.S.  223 

=>  COMPLEX  AEROSOL  PROGRAM  OF  THE  INSTITUTE  OF  ATMOSPHERIC  OPTICS  SB  RAS, 
TOMSK,  RUSSIA  Zuev  V.E.  226 

=>  SESSION:  ANTROPOGENIC  AEROSOLS  AND  ENVIRONMENT  Chair  Prof.  G.L.  6££RNA£RT  ^27 
=>  THE  EFFECT  OF  MAN  FACTOR  ON  ATMOSPHERIC  ECOLOGY  (AEROSOL  POLLUTION)  Andreyev  E.  227 
=>  MATHEMATICAL  MODELLING  OF  DISTRIBUTION  OF  ECOLOGICAL  RISK  ZONES  IN 
ATMOSPHERE  &  ON  THE  UNDERLYING  SURFACE  FROM  AIR  ANTHROPOGENIC  SOURCES 
Arguchintseva  A.V.  228 

=>  DMS  OXIDATION  IN  A  NON-REMOTE  LOCATION  Barthelnie  R.J. ,  Pryor  S.C.  229 
=>  NITROGEN  OXIDES  AND  OZONE  IN  THE  ATMOSPHERE  OF  CITIES  Bezuglaya  E.  Yu.  , 
Smirnova  I.  V.  229 

=>  THE  INFORMATION-ANALYTICAL  COMPLEX  FOR  THE  ACCOUNT  OF  AEROSOL 
EMISSIONS  IN  THE  ATMOSPHERE  Degtiarev  A.I.,  Naumov  A.D.,  Valteran  V.P.  230 
=>  GLOBAL  CHANGES  OF  COMPOSITION  AND  TEMPERATURE  OF  THE  ATMOSPHERE 
CAUSED  BY  SULFUR  DIOXIDE  DISCHARGES  INTO  ENVIRONMENT  Dyominov  I.G., 
Zadorozhny  A.M.,  Elansky  N.F.  232 

=>  AEROSOL  EMISSION  FROM  CONTAMINATED  STRIP  OF  SOIL  DURING  HARROWING  & 
TRUCK  MOVING  Garger  E.K.  234 

=>  ENVIRONMENTAL  DAMAGE  OF  FLY  ASH  FROM  THERMOELECTRIC  POWER  STATIONS 
FOR  THE  LIVING  ORGANISMS  -  MODELLING  WITH  ULTRADI SPERSED  METAL  POWDERS 
Glushchenko  N.N . ,  Bogoslovskaya  O.A. ,  Olkhovskaya  I  .P.  234 

=>  AIR  QUALITY  AND  ITS  HEALTH  CONSEQUENCES  IN  CENTRAL  BALIKESIR  TOWN  KocTaiat  235 
=>  PHYSICAL  TECHNIQUES  OF  ULTIMATE  ANALYSIS  IN  ENVIRONMENTAL  MONITORING 
Koudryashov  V.I.,  Ivlev  L.S.  237 

=>  PROBLEMS  OF  THE  DIESEL  PARTICULATES  ASSESSMENT  AND  REDUCTION  Kutenev  V.F., 
Zvonov  V.A.,  Kornilov  G.S.  238 

=>  REMOTE  SENSING  OF  FOREST  FIRES  AND  THE  DIRECT  RADIATIVE  FORCING  OF  FIRE 
SMOKE  LiZ.  239 

=>  ON  THE  REASONS  OF  THE  ATMOSPHERIC  POLLUTION  WITH  THE  CARCINOGEN 
AROMATIC  CARBOHYDRATES  OF  STRIY  AND  STR1Y  DISTRICT,  LVIV  REGION  (UKRAINE) 
Miroshnichenko  A.N.  240 

=>  SOME  RESULTS  OF  MEASUREMENTS  OF  UV-B  IRRADIATION  AND  OTHER  PARAMETERS 
INFLUENCED  BY  AEROSOL  LOADING  OVER  DELHI  Peshin  S.K.,  Bhalia  R.C.,  Srivastav  S.K., 


Perov  S.P.,  Kruchenitsky  G.M.  242 

=>  POTENTIAL  EFFECTS  OF  AIR  POLLUTANTS  ON  THE  FOREST  SaylanL.,  SenO.,  TorosH.  243 

METAL  OXIDES  -  THE  MAIN  COMPONENTS  OF  TROPOSPHERIC  SOLID  AEROSOLS  UNDER 
THE  EARTH'S  ATMOSPHERE  CONDITIONS  Zakharenko  V.S. ,  Parmon  V.N.  245 
=>  LIST  OF  PARTICIPANTS  OF  IAS-4  WITH  PRESENTATIONS  DURING  8  JULY  98  247 


At:  no. SO  IS  199$  rot.  4c 


Page  No  217 


1W- 

VflK  541.18 

MODEL  FOR  PROPAGATION  OF  AEROSOLES  OF  VARIOUS  ORIGIN  UNDER 
THE  CONDITIONS  OF  FOREST  VEGETATION 
KOLESNIKOV  E YU.,  IVLEV  L.S.,  EFREMOV  M.N. 

Scien  ific  Research  Jus  i  e  of  Rhtf sics,  S  a  e  Uni  ersi  if  of  Sain  -Re  ers/3  rg,  R  ssia; 

S  a  e  Technical  Uni  ersi  if  of  Mari  onomo  s  Reft  blic,  (Ioshkar-  Ola,  R  ssia . 

(First  received  04  June  1 90S:  accepted  for  presentation  during  IAS-4 } 

A  model  for  description  of  polluting  impurity  propagation  in  the  lower  atmosphere  sublayer 
is  proposed. 

Simplifying  assumptions  are  as  follows: 

a)  the  impurity  transport  is  described  within  the  quasi-stationary  approximation; 

b)  the  change  of  orientation  of  wind  velocity  vector  is  ignored,  allowing  to  seek  a  solution  for 
two-dimensional  problem  ("plane  problem")  and  estimating  the  concentration  q(x,z)  as  q(x,y) 
~  exp(-y2  •  In  addition,  the  technique  of  variables  splitting  has  proved  to  be  efficient 

for  obtaining  a  complete  spatial  field  of  concentrations  q(x,y,z)=qi(x,z)q2(x,y) 

c)  the  impurity  transport  is  considered  under  the  conditions  of  neutral  thermal  stratification; 

d)  the  thermal  vertical  floating  (up-drifting)  of  a  torch  is  not  taken  into  account; 

This  may  be  accounted  for  by  introducing  the  effective  altitude  of  the  source  of  atmosphere 
pollution. 

e)  the  estimation  domain  is  assumed  to  be  horizontally  homogeneous  (uniform), 

so  that  _  q  holds. 

dx 

f)  the  forest  is  approximated  by  a  continuum  (a  continuous  medium)  with  regularly  ordered 

roughness  elements; 

g)  the  specific  features  of  transient  boundary  layer  resulting  from  the  effect  of  a  wind  stream  over¬ 

running  the  forest  are  neglected. 

The  considered  model  is  a  parametrical.  The  estimation  domain  is  subdivired  into  two 
subdivided  into  two  subdomains:  I  -  up  to  the  border  of  a  forest  which  has  a  smooth  lower 
boundary';  II  -  the  forest  area  including  the  upper  aerial  layer  over  the  forest. 

The  model  is  based  on  the  balance  equation.  An  advective  flow  is  represented  by 
sedimentation  and  transport  of  the  impurity  acted  upon  by  the  field  of  the  wind  of  medium 
strength. 

The  diffusion  term  in  balance  equation  is  expressed  by  the  local  concentration  gradients  of 
impurity  with  regard  for  the  tensor  character  of  turbulent  diffusion  coefficient. 

Tensor  components  Ky  are  estimated  by  the  corresponding  Reynolds  tensor.  A  simple 
relation  connecting  the  specific  energy  of  turbulence  and  dynamic  velocity  is  proposed  for  the 
case  of  most  typical  conditions  in  the  lower  atmosphere  sublayer. 

This  allowed  to  obtain  Kiz(z)  in  analytical  form.  The  "sewing"  of  thermodynamica  1  modes  of 
atmosphere  for  two  layers  of  subdomain  II.  namely:  inside  the  forest  and  above  it  according  to 
the  present  model,  is  achieved  owing  to  the  continuity  of  vertical  profile  of  Kiz(z). 

Tlie  vertical  ascending  of  average  velocity  of  wind  within  the  subdomain  1  is  represented  by 
traditional  logarithmic  function. 

Similar  relation  has  been  obtained  for  the  second  subdomain  on  the  basis  of  estimated  profile 
of  Kiz(z)  and  empirically  obtained  pattern  for  the  path  of  mixing  inside  the  wood,  which  was 
accurately  checked  and  proved  to  be  reliable.  Vertical  profile  of  the  wind  average  velocity  within 


Copyright  199$  (cl  by  Aerosol  Technology  Ltd  Telephone/Fax:  +7 (095)  1474361 


Page  No  218 


AEROSOLS  I'm  \ol.4c 


the  disturbance  layer  above  the  forest  (up  to  the  altitude  of  1 ,5  hjj)  was  approximated  by  the 
linear  function. 

An  empirical  relation  for  the  capture  coefficient  p  and  the  experimentally  detected  linear 
dependence  of  the  impurity  "sedimentation  flow"  on  the  wind  average  velocity  are  introduced  in 
the  present  model.  The  model  has  provided  a  particularly  detailed  description  considering  a 
bilateral  deposition  of  impurity  presumably  on  both  sides  of  the  surface. 

According  to  the  model  the  set  of  equations  are  linear  partial  differential  equations  of  the 
second  order  of  a  hyperbolic  type.  The  equations  which  hold  for  subdomain  I  and  II  differ  from 
each  other  in  the  actual  prescription  of  the  vertical  profiles  of  the  wind  velocity  and  the 
components  of  tensor  Kir  the  sink  of  impuruty  occuring  specifically  inside  the  second  subdomain. 
After  the  diffusion  equations  had  transformed  into  the  finite  difference  equations  the  numerical 
solutions  were  obtained  by  PC  iteration  Gauss-Seidel  technique  involving  accelerating  factor  to. 

The  calculations  based  on  the  proposed  model  allow  to  compare  the  profiles  of  impurity 
concentration  under  the  conditions  both  inside  and  outside  the  forest.  The  vertical  profile  of 
impurity  concentration  can  be  estimated  at  a  variety  of  distances  from  the  source  of  atmosphere 
pollution. 

yjlK  5-51.18 

THE  OPTICAL  CHARACTERISTICS  OF  MODEL  AEROSOLS 
IN  THE  ATMOSPHERES  OF  EARTH,  MARS  AND  VENUS: 
METHODICAL  QUESTIONS  AND  RESULTS  OF  ACCOUNTS 
MYA  MAROV,  V.P.  SHARI 

jU.V.  fdeLdifsh  7ns  i  e  of  dfiftlied.  oUa  hetna  ics,  71  ssia  dcademi/  of  Sciences.  Uli  sskaya  sq.,  9.  Utoscou/. 
f 25097.  71  ssia;  fax :  +  7-095-9720737  man,  @  sftft  JceUtysh  r 
(First  received  29  April  1998:  accepted  for  presentation  during  IAS-4) 

For  IBM  compatible  PC  special  technique  and  its  program  realization  was  developed  for  the 
evaluation  of  complete  set  of  spectral  properties  of  light  scattering  by  polydisperse  system  of 
spherical  particles  (Mie  scattering)  including  volume  coefficients  and  angular  dependences  of 
elements  of  phase  matrix.  The  respective  algorithms  are  based  on  the  classical  approaches  of  light 
scattering  theory  (see,  e.g.,  [1]).  A  broad  parametric  study  for  the  various  model  aerosols  was 
performed.  This  technique  was  earlier  successfully  applied  for  the  analysis  of  nephelometric 
measurements  made  by  Venera  9- 1 4  spacecraft,  w'hich  allowed  to  identify  structure  and  physical 
properties  of  the  Venus  cloud  deck  [2,3], 

Further  development  of  this  approach  was  focused  on  further  expansion  of  these 
opportunities  with  raising  efficiency  of  numerical  evaluation  of  the  problems  involved,  and 
targeted  to  set  up  of  data  banks  for  the  characteristics  of  light  scattering  by  aerosols  of  a  natural 
and  antropogeneous  origin  in  the  atmosphere  of  the  Earth  [4,7].  In  this  regard  the  problem  of 
evaluation  of  Mie  coefficients  for  relatively  large  particles  closely  related  to  wide  distributions  of 
particles  by  sizes  for  real  aerosols  was  successfully  solved.  The  program  (MONO)  involves 
characteristics  of  single  spheres  and  allows  to  check  the  correctness  of  a  method  selected  for  their 
account,  while  the  program  (POLI)  for  polydisperse  case  allows  to  accomodate  different  patterns 
of  distribution  of  particles  by  radii,  including  modified  gamma-distribution,  log-normal 
distribution  and  their  sums,  as  well  as  exponent  distribution  Junge  etc..  Utilization  of  additional 
service  programs  allows  also  to  display  the  computed  angular  dependences  of  elements  of  a 
complete  phase  matrix  or  frequency  dependences  of  volume  factors  on  the  screen  of  monitor  or 
print  them  out. 

Special  attention  was  given  to  the  accounting  of  light  scattering  characteristics  of  particles  in 
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partially  absorbing  media.  The  technique  made  possible  to  evaluate  optical  characteristics  of 
water-oil  emulsions  and  was  earlier  accepted  as  the  Manual  by  the  USSR  Ministry  of  petroleum 
industry  (ID  39-3-680-82).  The  experience  acquired  is  pertinent  for  the  control  of  sea  aerosols  and 
detection  of  oil  pollution  of  the  ocean. 

In  the  databank  basic  models  of  aerosols  adopted  in  1978  by  the  Working  group  of  Standard 
Radiating  Atmosphere  (SRA)  and  Radiation  Commission  of  International  Association  of 
Meteorology  and  Atmospheric  Physics  (IAMAP)  and  additionally  specified  in  1984  [8]  were 
adopted.  The  optical  characteristics  of  typical  atmospheric  aerosols  for  61  wave  lengths  from  0.2 
to  40  pm  were  included:  meteoric  dust  at  the  top  atmosphere  (h>30  km);  background  aerosols 
and  volcanic  ashes  in  the  stratosphere;  near-surface  boundary  layer  of  the  troposphere  above 
continent  and  sea  surface  for  the  conditions  of  a  pure  atmosphere,  as  well  as  urban  aerosols  of  the 
polluted  atmosphere.  The  models  of  continental,  urban  and  sea  aerosols  represent  combinations 
of  four  basic  components:  water  soluble  particles;  insoluble  dust  particles  of  soil  origin;  carbon 
aerosols  of  antropogenic  aerosols  or  particles  of  sea  sprays.  These  components  make  a  basis  for 
the  databank  formation  and  storage.  For  each  component  the  complete  set  of  optical 
characteristics  of  single  scattering  including  volume  scattering,  absorption  and  extinction 
coefficients  is  incorporated,  beeing  accompanied  by  all  elements  of  a  phase  matrix  for  scattering 
angles  from  0  through  180  degrees  with  a  step  of  1  degree.  They  can  be  used  for  an  estimation  of 
aerosol  component  contribution  in  radiation  transfer  and  relevant  climatic  effects.  Some  results  of 
calculation  of  model  aerosols  optical  characteristics  in  Earth’s  atmosphere  were  published  as 
Keldysh  Institute  Proceedings  [4]. 

Within  the  framework  of  technique  developement  for  the  Europen  global  ozone  monitoring 
using  the  method  of  star  occultation  by  the  atmosphere  (Global  Ozone  Monitoring  by 
Occultation  of  Stars,  GOMOS)  the  continuous  efforts  were  paid  to  fill  up  the  databank  by  the 
optical  characteristics  for  the  global  background  aerosols  of  all  basic  layers  in  the  height  range 
from  15  to  50  km  [5]  This  analysis  was  focused  on  the  specific  patterns  of  height  distribution  and 
latitudinal  and  seasonal  variations,  with  the  involvement  of  chemical  structure  and  physical 
properties.  The  respective  parameters  of  stratospheric  and  mesospheric  aerosols,  including 
particles  effected  by  volcanic  eruptions,  meteoric  dust,  and  noctilucent  clouds  in  the  wide  range  of 
waves  lengths  were  accurately  specified.  To  simplify  the  reference  and  the  results  of  measurements 
evaluation  for  the  inverse  problem  solution,  analytical  polinomial  function  were  introduced,  which 
approximate  spectral  dependences  of  the  volume  characteristics  of  the  radiation  transfer  in  the  wave  lengths 
range  0.2-1  pm. 

A  comprehensive  analysis  of  light  scattering  for  a  number  of  wave  lengths  and  various 
physical  properties  of  dust  particles  in  the  atmosphere  of  Mars  and  model  aerosols  of  the  Venus 
clouds  was  performed  [6].  The  particles  of  mineral  dust  of  Mars  were  simulated  by  silicates  and 
limonites,  whereas  aerosols  in  the  atmosphere  of  Venus  -  by  sulfuric  acid  droplets  and  particles  of 
crystal  sulfur.  The  influence  of  a  various  degree  of  absorption  by  Martian  aerosols  on  the  spectral 
characteristics  of  light  scattering  were  considered.  In  turn,  for  each  of  four  modes  of  the  Venusian 
clouds  a  complete  matrix  of  light  scattering  for  the  wave  length  of  0.63  pm  along  with  the  spectral 
dependence  of  IR  opacity  of  clouds  in  the  wave  lengths  from  2  up  to  40  pm  was  investigated  in 
detail.  The  main  goal  was  to  estimate  the  contribution  of  clouds  in  the  net  flux  of  thermal 
radiation  and  aerosol  contribution  to  runaway  greenhouse  on  Venus.  For  each  of  the  three  basic 
layers  of  the  Venus  clouds  the  comparison  of  angular  dependences  of  elements  of  matrixes  for 
each  mode  of  aerosols  composing  these  layers  was  carried  out.  These  results  form  the  basis  of  the 
comparative-planetology  section  of  the  database,  essentially  expanding  the  information  on  optical 
properties  of  aerosols  of  atmospheres  of  the  planets  of  the  terrestrial  group  and  create  important 
basis  for  correct  interpretation  of  the  ground-based  astronomical  observation  and  future  space  flights. 
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PHOTOSTIMULATED  CONVERSIONS  OF  METHANE  ADMIXTURES 
IN  THE  AIR  MEDIUM 
MUSTAFAEV  l.  *,  MAMM ADOVA  L.  ** 

* Ccological  Socle  if  of  "RUZQAR".  f29/t28  Q .Qarcu/e  a  e.  370 f  19  Bak  .  Azerbaijan 
**  Sec  or  of  Jladia  ion  Researches,  Azerbaijan  Academf  of  Sciences  , 

3f~a  H.Ja  id  a  e  370 1 13  Bak  ,  Azerbaijan 
(First  received  13  February  1998;  accepted  for  presentation  during  IAS-4 ) 

Methane  emissions  into  the  atmosphere  as  a  results  of  natural  and  industrial  processes 
constitute  about  50  min  tonnes  in  a  year.  Owing  to  high  dilfusion  abilities  methane  easily  spreads 
to  the  middle  and  upper  layers  of  the  atmosphere  and  takes  part  in  photostimulated  physico¬ 
chemical  reactions.  Under  certain  conditions  the  participation  of  methane  in  this  processes  may 
considerably  influence  on  the  rate  and  direction  of  chemical  reactions,  and  at  the  end  make 
contribution  to  decomposition  of  ozone  layer,  "greenhause  effect",  formation  photochemical 
smog  and  etc. 

The  results  of  investigation  of  kinetics  and  mechanism  of  vacuum-ultraviolete 
photostimulated  conversions  of  methane  in  the  air  medium  are  conducted  in  this  paper. 
Obtaining  of  informations  on  kinetics  in  this  reactions  allows  to  predict  the  influence  of  methane 
admixture  on  chemical  processes  in  the  atmosphere. 

Experiments  were  carried  out  at  ranges  of  changes  concentration  of  methane  in  the  air  0.01  - 
99,5  %  ,  total  pressure  of  gasephase  mixture  are  0,04  -  100  kPa  and  irradiation  time  10-300 
minutes.  As  a  sources  of  VUV  -radiation  the  Kr  and  Xe  rezonanse  lamps  were  used.The  wave 
lenght  of  VUV-  radiation  were  123  nm  and  147  nm  and  the  radiation  flow  was  4-4,5  1015 
quant/s.  As  a  index  of  processes  are  determined  rate  and  quantum  yields  of  formation  H2,  CO, 
C2H4,  C2H6,  Os,  also  decomposition  of  methane  admixture.  It  is  established,  that  at  the 
dependence  on  wavelength  and  methane  concentration  in  the  air  medium,  methane  is  decomposed 
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to  direct  and  indirect  processes: 

C4H  +  radiation  _______  CH2  +  H2(orCH3  +  H)  (1) 

C4H+0(D)  _  CH2O  +  H2  (or  CH.1O  +H)  (2) 

Such  as  under  radiation  with  wave  length  123  nm  and  [CHL]  more  than  0,1  %  reaction  (1) 
dominate  from  (2),  being  at  the  147  nm  and  [CH4]  less  than  99,5  %  atoms  0(D),  formed  at  the 
photochemical  decay  oxygen  are  of  vitial  importance  in  photochemical  methane  decomposition 
processes.  It  has  been  shown,  that  at  the  methane  concentrations  [CH4]  more  than  0.05  %  in  the 
air  medium  occurs  sharply  decrease  of  photolitical  ozone  concentration  at  the  expense  of  decrease 
of  its  generation  rate  at  the  presences  of  methane  in  processes  of  radiation  absorption  and  in  the 
reaction  with  precursors  of  ozone.  At  the  changes  of  methane  concentration  in  the  irradiation 
mixture  0.1-51  %  the  quantum  yields  of  ozone  are  changed  at  limits  0,35-  104  molec/quant  at  the 
123  nm  wave  length  radiation  and  0,4- 10°  molec/quant  at  the  147  nm. 

As  results  of  analysis  are  obtained  ratio  of  constants  rates  of  reactions: 

O(P)  +  CH4  I _  CH3  +  OH(a) 

O(P)  +  O2  _  O3  +  M  (b) 

Finding  that  Ka/Kb  =  942.8  .These  results  satisfactorly  correspond  with  changes  literature 
datas. 

Given  kinetical  scheme  of  happened  reactions  of  methane  mixture  with  air  under  VUV- 
radiation.The  kinetical  schemes  include  161  reactions  of  41  particles.  At  the  basis  this  kinetical 
scheme  are  calculated  kinetics  for  formation  stable  products  (H:,  CO,  O3,  C2H4,  C2H6,  NOx, 
aldehydes,  alcohols,  organic  acids  and  etc)  and  the  activity  intermediate  particles  (O,  H,  CH3, 
CH2,  OH,  X*  and  etc).  The  calculation  dependence  of  yields  these  products  at  the  wide  changes 
ratio  components  and  irradiation  time  are  obtained.Comparisons  of  calculation  and  experimental 
results  on  formation  O3,  CO,  H2  were  carried  out.The  satisfactorly  (to  20  %)  agreement  among 
these  results  is  observed. 

The  discussion  of  experimental  and  calculation  results  are  adduced. 

yflK  541.18 

PHASE  EVOLUTION  OF  ATMOSPHERIC  CLOUDS."  NEW  CONCEPTION  BASED 

ON  EXPERIMENTAL  DATA 
ANATOLY  N.  NEVZOROV 

Cen  rat  Serological  Obser  a  ortf,  jfMgofir  dng,  Uloscou/  Jleg / V/ 700  Ji  ssia  do  d@  adonis  Jasne  r 
(First  received  24  February  1998;  accepted  for  presentation  during  IAS-4) 

The  present  knowledge  of  two-phase  microstructure  and  phase  evolution  of  clouds  at  negative 
temperatures  being  basically  a  priori,  is  in  poor  general  agreement  with  the  factual  evidence  and  is 
only  weakly  progressing  under  limited  possibilities  of  field  experiment.  Representative 
comprehensive  measurements  performed  in  the  late  80s  with  the  CAO  aircraft  instrumentation 
have  revealed  a.  series  of  new  unexpected  peculiarities  of  phase  and  disperse  composition  of  such 
cold  clouds: 

1.  In  clouds  consisting  of  only  supercooled  water  drops  as  commonly  accepted,  actually  ice 
fraction  is  usually  detected  with  particles  less  than  20  to  30  mkm  in  size  and  up  to  tens  of 
thousands  per  a  litre  in  concentration. 

2.  Bath  purely  ice  and  mixed,  by  definition,  clouds  integrated  here  as  ice-containing  clouds 
(ICC),  equally  practically  always  carry'  liquid  droplets  up  to  tens  and  hundreds  micrometers  in 
size.  The  liquid  phase  in  ICC  persists  at  temperatures  down  to  at  least  -  55°C.  As  to  mass  and 
numerical  content,  the  droplet  5  action  is  comparable'  with  ice  one  and  exhibits  positive  spatial 
con-elation  with  this. 
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3.  Just  listed  represents  the  complete  set  of  signs  of.  condensation  equilibrium  between  both 
condensed  phases  in  mixed  clouds  which  include  almost  without  exception  all  ICC.  As  this  takes 
place,  in  all  ICC  the  relative  air  humidity  proves  to  be  lower  than  saturated  relative  to  liquid 
water. 

4.  It  is  found  from  the  comparison  of  magnitudes  of  microphysical  parameters  determined 
through  the  use  of  different  physical  methods,  that  the  substance  of  ICC  liquid  droplets  has  the 
refractive  index  between  1.8  and  1.9  and  hence  the  density  2. 1-2.2  g.cnr3,  and  the  evaporation 
heat  about  550  J/g  at  -  30'C.  It  is  important  to  add  thereto  that  the  known  phenomenon  of 
coloured  gloria  on  a  mixed  cloud  top  can  be  elementarily  interpreted  as  the  first-order  bow 
formed  on  big  enough  spheres  having  the  refracting  index  close  to  1 .83. 

The  conclusion  is  justified  from  all  sides  that  the  liquid  droplets  in  ICC  are  comprised  not  of 
usual  supercooled  water,  as  it  is  generally  agreed,  but  of  a  specific  amorphous  phase  of  water,  or 
A  water.  This  water  state  is  distinguished  by  the  absence  of  intemolecular  hydrogen  bonds,  and  is 
known  from  laboratory  experiments  as  both  solid  and  melted  amorphous  ice.  The  amorphous 
water  has  the  vitrification/softrening  temperature  135  K  and  the  flowability  limit  at  about  150  K 
(-120'C).  In  melted  state,  this  is  capable  of  spontaneous  crystallization  with  transforming  to  usual  ice  I. 

The  analysis  of  great  totality  of  both  known  and  newly  obtained  experimental  facts,  based  on 
the  fundamentals  of  the  physical  chemistry,  leads  to  the  following  conclusions. 

Having  the  lowest  condensation  enthalpy  of  all  condensed  phases  of  water,  the  A-water  can 
nucleate  only  though  direct  condensation  from  vapour.  At  the  same  time,  A-water  plays  the 
genetic  role  of  an  intermediate  phase,  or  polymorphous  substance  of  two-step  phase  change  in  ice 
deposition  processes  by  the  Ostwalds  rule.  This  statement  is  confirmed  by  the  existence  of  quasi¬ 
liquid  transition  layer  on  the  surface  of  ice  particles,  responsible  as  such  for  the  condensation 
equilibrium  between  ice  and  A-water  particles.  At  the  absence  of  active  crystallization  centre  in  a 
nucleus  of  condensation  of  A-water,  it  stays  in  metastable  form  of  liquid  droplet. 

The  permanent  coexistence  in  ICC  of  droplets  of  A-water  and  ice  particle;,  in  comparable 
concentrations  being  by  orders  different  from  these  of  the  known  ice-forming  nuclei,  suggests  the 
universal  dominant  role  of  the  mechanisms  of  condensation  and  partial  ciystallization  of  A-water 
in  formation  of  ICC.  Essential  independence  of  average  concentrations  of  both  ice  and  liquid 
particles  of  temperature,  including  lower  than  -40oC  (gives  the  indication  of  uniformity  of 
microphysical  processes  forming  ICC  microstructure. 

It  was  found  in  recent  years  that  the  icing  of  water  clouds  can  be  resulted  from  not  only 
commonly  accepted  freezing  of  supercooled  droplets,  but  also  from  their  evaporation 
accompanied  by  regeneration  of  former  nuclei  of  condensation  of  ordinary  water  into  the 
secondary  ice  forming  nuclei.  As  follows  from  our  data  this  evaporation-reactivation  mechanism 
forms  the  nuclei  of  both  condensation  and  subsequent  crystallization  of  A-water  and  is  far  more 
productive  in  ice  generation  than  the  freezing  mechanism.  The  abundance  in  the  atmosphere  of 
cloudiness  layers  with  vapour  supersaturation  relatively  to  ice  implies  that  the  A-water 
condensation  nuclei  are  usually  absent  in  dry  air,  and  possible  obligatory  condition  for  their 
natural  generation  is  the  intermediate  condensation  of  ordinary  water. 

In  a  water  cloud,  the  secondary  nuclei  are  capable  to  be  collectively  generated  under  the 
lowering  of  environmental  humidity,  sufficient  for  though  the  smallest  droplets  to  evaporate.  The 
originated  thereon  particles  of  A-water  and  ice  are  first  very  slowly  growing  to  sizes  of  order  of  20 
mkm.  This  just  gives  the  most  real  explanation  of  many-hours  lifetime,  as  observed,  of 
supercooled  water  clouds  which  are  in  fact  in  unstable  "latent-mixed"  state.  As  the  gravitational 
fall  of  growing  particles  accelerates,  the  slowest  molecular  diffusion  mode  of  Bergeron  phase  re¬ 
condensation  converts  to  increasingly  fast  convective  mode,  completed  by  the  avalanche-type 
process  of  full  evaporation  of  ordinary  water  with  vapour  deposited  on  A-water  and  ice  particles 
(Bergeron  -Fiodeiseo  process  in  extended  sense). 
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The  terminal  stage  of  the  phase  evolution  of  a  cloud,  called  above  ICC,  is  the  equilibrium 
three  phase  system.  The  utilitarien  definition  of  ICC  may  be  either  or  both  colloidally  stable 
mixed  cloud  and  "quasi-ice"  cloud  in  which  a  part  of  disperse  ice  stays  in  the  metastable  form  of 
intermediate  liquid  condensate. 

The  content  of  A-water  in  ICC  averages  between  60%  and  80%  of  total  water  content  at  all 
temperatures  down  to  -55oC.  The  droplet  effective  diameters  vary  in  most  cases  within  the  limits 
20  mkm  and  lOOmkm.  The  droplets  of  A-water  have  as  a  whale  a  dominant  impact  on  diverse 
optical  properties  of  ICC,  far  from  excluding  cirrus  clouds  even  at  temperatures  lower  than  - 
40'C. 

The  conclusions  suggested  are  deduced  solely  from  the  analysis  of  wide  totality  of 
reproducible  observational  evidence  and  experimental  data  as  well  as  of  scientific  fundamentals. 
These  not  only  refine  the  basic  conceptions  of  the  physics  of  cold  clouds  but  also  put  forward 
comprehensive  explanations  for  numerous  poorly  understandible  phenomena  involved. 

1197. 
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THE  TRACE  GASES  IN  ATMOSPHERE  OVER  LAKE  BAIKAL. 
POTEMKIN  Of  V..  KHODHZERT. 

Uunnological  Institute,  Siberian  division  of  JL/4S.  Jrieutsk,  Jiussia  669033  Ulan  -  Batorskaja  St.  3 
(First  received  26  January  1998;  accepted for  presentation  during  IAS-4) 

Key  words:  gases,  atmosphere,  sulphur  dioxide,  nitrogen  dioxide,  ozone. 

During  1993-1996  there  were  conducted  natural  measurements  of  concentrations  of  sulphur 
and  nitrogen  dioxide  and  ozone  in  near-water  layer  of  atmosphere.  Measurements  were  done 
with  the  help  of  correlative  mass-spectrometer  and  ozonometer  M-124.  The  operation  principle 
of  the  spectrometer  is  based  on  the  measurement  of  relative  difference  of  intensity  of  optical 
radiation  in  two  sets  of  narrow  spectral  ranges  which  correspond  to  maxima  and  minima  of 
absorption  of  investigated  gas.  The  device  calibration  was  regularly  done  by  the  setting  of  optical 
quartz  cuvette  with  the  certain  amount  of  gas  on  the  way  of  received  radiation.  The  observations 
were  carried  out  with  simultaneous  registration  of  meteodata  and  visibility  distance. 

Background  content  of  gases  in  atmosphere  over  Lake  Baikal  in  summer  time  is  average  1-7 
mkm/m*3  for  sulphur  dioxide  and  0. 5-2.5  mkm/m*3  for  nitrogen  dioxide. 

Increased  values  of  concentrations  of  sulphur  and  nitrogen  dioxide  are  observed  close  to 
industrial  and  agricultural  sources  (Baikalsk,  Severobaikalsk,  Ust-Barguzin).  High  concentration 
of  gases  was  observed  in  train  and  chimney  of  discharges  of  Baikalsk  town  with  the  fast  decrease 
towards  the  lake  which  was  due  to  wind  direction  along  the  coast.  Increased  values  of  nitrogen 
dioxide  were  observed  in  the  region  of  river  Selenga  and  Barguzin  Bay  (to  10  mkm/m*3).Along 
river  Angara  from  Lake  Baikal  to  Irkutsk  city  the  concentrations  of  nitrogen  dioxide  increase, 
but  these  values  are  lower  than  accepted  ones  for  settlements  (20  ppb).  In  Central  Baikal  these 
values  were  not  registered  at  all. 

There  were  observed  daily  concentrations  during  sunny  days  with  maximum  of  13-18  hours. 

1410. 
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THE  INVESTIGATION  OF  THE  INFLUENCE  OF  CLOUDS 
AND  PRECIPITATIONS  ON  THE  PROCESSES  OF  SCAVENGING 
THE  AEROSOL  FROM  THE  TROPOSPHERE 
N.E,  Veremei,  Yu.a,  doVgaluk,  a.d.  EGOROV,  m.a.  ishenko, 

YU.PH.  PONOMARYOV,  A,A.  SINKEVlCH,  D.D.  STALEYlCH, 

YD.  STEPANENKO,  K.S.KHVOROSTOVSKY 

J7te  Main  Qeofihysicat  Observatory.  Saint- Petersburg  sinJeeo@  main  .mgo  .rssi  .ru 


Copyright  1998  (c)  by  Aerosol  Technology  Ltd  Telephone/Fax:  +7(095)  147436! 


Page  No  224 


AEROSOLS  1998  rol.  4c 


(First  received  06  May  1998;  accepted  for  presentation  during  IAS-4) 

The  results  of  complex  investigations  of  interactions  of  aerosol  with  clouds  (fogs)  and 
precipitations  are  considered.  The  effectivity  of  this  process  is  evaluated.  The  evaluations  of  time 
variations  of  humid  scavenging  coefficient  obtained  from  the  data  of  nature,  laboratory  and 
numerical  experiments  are  presented.  The  purpose  of  this  work  is  to  summarize  the  results  of 
complex  investigations  of  dynamics  of  humid  scavenging  the  aerosol  by  clouds  and  precipitations, 
carried  out  by  specialists  of  MGO  during  last  years. 

Nature  experiments.  Their  purpose  is  to  obtain  the  data  of  the  effectivity  of  aerosol 
scavenging  by  precipitations  in  polluted  industrial  region  and  in  ecologically  clear  region.  The 
measurements  were  carried  out  in  warm  seasons  of  1993  -  1994  and  in  cold  period  of  1997  at  the 
meteorological  station  of  MGO  (Saint-Petersburg)  and  also  in  summer  1996  in  ecologically  clear 
region  at  the  east  of  Leningrad  Oblast  (at  the  Field  Experimental  Base  in  Turgosh). 
Photoelectrical  counter  PC.GTA  and  lidar  LIVO  were  used  for  measuring  aerosols. 

In  1993  -  1994  it  was  13  days  with  precipitations  during  the  aerosol  measuring.  The 
precipitations  were  of  different  intensity  and  continuance  and  were  related  to  different  synoptical 
situations.  Aerosol  measurements  were  carried  out  during  39  days.  Aerosol  concentration 
changed  about  2-3  times  a  day;  from  day  to  day  these  variations  reached  30  times.  It  was 
determined  by  air  mass  transfer,  the  wind  near  the  Earth  surface  and  local  aerosol  sources. 

The  data  of  measurement  were  subdivided  on  4  groups  for  evaluation  of  the  influence  of 
cloudiness  and  precipitationregime  on  aerosol  particle  concentration.  The  1-st  group  -  the  days 
when  cloudiness  was  nonsignificant  (related  to  heat  covection)  or  clouds  were  abscent  at  all. 
From  this  group  the  days  with  significant  cooling  were  selected  in  the  2-nd  group.  Convection 
during  the  days  of  the  2-nd  group  was  weak.  The  days  of  the  3-rd  group  are  that  of  significant 
cloudiness,  more  often  stratiform,  related  to  the  frontal  situation  or  the  warm  sector  of  the 
cyclon.  The  great  cloudiness  and  inversion  layers  in  the  atmosphere  prevented  the  development  of 
convection.  The  days  of  the  4-th  group  are  that  with  precipitations  in  the  period  of  observations 
(more  often  -  from  convective  clouds). 

In  some  days  synchronic  measurements  of  coefficient  of  weakening  radiation  and  that  of 
particle  concentration  were  carried  out  with  making  use  of  lidar  and  photoelectric  counter 
respectively.  Observations  demonstrated  good  agreement  between  time  variations  of  these 
characteristics. 

Lidar  sounding  data  demonstrated,  that  when  finishing  precipitations  some  period  of 
scavenging  the  atmosphere  was  observed.  17  days  with  precipitations  were  analysed.  The  days 
were  selected  in  particular  groups:  the  days  with  weak  precipitations  of  small  continuance  -  into 
the  1-st  group,  those  with  weak  but  long  precipitations  -  into  the  2-nd  one,  those  with  significant 
but  short-time  precipitations  -  into  the  3-nd  one  and  the  days  with  significant  and  long-time 
precipitations  were  selected  into  the  4-th  group.  The  effect  of  scavenging  was  the  most  distinct  in 
the  long-time  intensive  precipitations.  Data  available  show  that  The  effect  of  scavenging  takes 
place  in  1  -  2  hours  -  in  the  case  of  long-time  precipitations  (the  2-nd  and  the  4-th  groups).  In  the 
3-th  group  significant  but  short-time  precipitations  did  not  result  in  long-time  effect.  In  average 
this  effect  was  being  observed  in  30  min. 

In  winter  1997  were  22  days  when  measuring  the  concentration  of  aerosol  particles  d  >  0.3 
mkm  were  carried  out  (about  70  measurements  a  day).  During  5  days  measurements  were 
performed  in  snow.  For  example  on  18.03.1997  it  was  snowfall  of  weak  and  measurable  intensity 
in  Saint-Petersburg.  Before  and  after  precipitations  the  concentration  of  particles  of  all  sizes 
increased,  but  during  precipitations  it  decreased.  Scavenging  coefficient  was  approximately  equal 
for  particles  of  all  sizes  and  it-s  value  was  about  7,0  (-3)  -  8,0  (-3)  /s. 

The  experiment  of  10.08.96  carried  out  in  Turgosh  was  shown  as  an  example  of  aerosol 
measurement  in  ecologically  clear  region.  Precipitations  were  in  the  form  of  rain  (by  portions). 
The  results  of  the  experiment  showed  that  during  intensive  precipitations  great  increasing  the 
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the  diffractometrical  spectrometer  DFS-12.  The  preciseness  of  determination  is  10-10  mgr/m3. 
The  results  of  the  analysis  are  given  in  the  table. 

As  it  is  seen  from  the  table  despite  the  place  and  time  of  the  samples  taking  utmost  possible 
concentration  (UPC)  of  benzopyrene  exceeds  the  limit  for  one  order  and  even  more.  It  is  set  that 
the  pollution  of  the  atmospheric  air  can  exceed  UPC  for  two  orders.  The  degree  of  the  air 
pollution  with  the  carcinogens  depends  on  the  air  flow  direction,  what  is  seen  from  the  experiment 
data  of  the  simultaneous  analyses  of  the  benzopyrene  content  in  the  air  samples  at  the  factory 
territory  and  2miles  from  it. 

Nevertheless  the  pollution  of  the  environment  with  the  carcinogens  is  not  only  a  result  of 
gases  amission  .  One  of  the  possible  and  really  existing  ways  of  the  soil  and  water  pollution  with 
the  carcinogens  is  the  soot  which  is  the  component  of  the  solid  emissions  of  the  factory  and  which 
made  approximately  289,902  tons/year. 

It  should  be  pointed  out  that  the  the  Dashiv  factory  soot  analysis  showed  that  in  1  kg  of  soot 
there  is  880  mkg  only  of  the  benzopyrene. 

The  study  of  the  pollution  of  the  adjoining  to  the  factory  territory  (area  of  12  km2)  for  carbon 
showed,  that  the  anomalies  for  the  carbon  are  characterised  by  the  medium  contrast,  maximum 
concentration  (Kk  =  3,57)  was  registered  at  the  distance  of  1  km  from  the  factory. 

The  results  obtained  on  the  pollution  of  the  city  Striy  atmospheric  air  with  benzopyrene 
showed  that  the  concentration  of  the  carcinogens  considerably  exceeds  UPC.  Nevertheless,  if  the 
concentration  of  benzopyrene  as  a  result  of  the  jams  while  the  intensive  city  traffic  (8.00a.m.  - 
16.00p.m.)  exceeds  UPC  54-58  times,  and  at  a  diminution  of  the  traffic  flow  (evening  -  night) 
benzopyrene  concentration  decreases  approximately  5-5,6  times,  but  anyway  exceeds  the  UPC  for 
one  order  ,  the  analysis  of  the  air  carried  out  in  the  settlement  zone  showed  the  considerable 
impact  of  the  industrial  enterprises  on  its  pollution  with  carcinogens.  Thus  the  content  of 
benzopyrene  varies  from  37,2  to  167,7ngr/m3.  This  fluctuation  can  be  connected  only  with  the 
direction  and  strength  of  wind  from  which  the  degree  of  distribution  (concentration)  of  the 
carcinogens  in  the  air  of  the  region  depends. 

Thus,  the  analysis  held  allowed  to  conclude  that  one  of  the  main  reasons  of  the  increase  of  the 
malignant  tumours  in  the  region  is  the  pollution  of  the  atmospheric  air  with  polycyclic  aromatic 
substances. 

By  now  the  activity  of  The  Dashiv  Soot  Plant  is  suspended. 

*  Serth  R.W.,  Hugnes  Th.-Environ.  Sci.  Technol.,  1980,  v.14,  p.298-30 1 

Observed  area  The  time  of  the  air  selection  The  time  of  the  air  selection  Concentration  found 


# 

Observed  area  The  time  of  the  air  selection 
(beginning) 

The  time  of  the  air  selection 
Concentration  found  (end) 

1 

The  factory  entrance 

1400" 

2100" 

20.7 

2 

-II- 

2T40" 

T25" 

128.2 

3 

-II- 

7'30" 

14'00" 

16 

_4 . 

Two  miles  from  the  factory 

14'20" 

21 ' 10" 

65.5 

5 

Striy  city,  the  zone  of  the 
intensive  traffic 

22'20" 

8'00" 

10.2 

~ 

-II- 

8W' 

14'30" 

57.7 

7 

-II- 

14'30" 

21'30" 

54.5 

8 

Striy  city,  the  settlement  zone 

15'20" 

23'20" 

166.7 

9 

-II- 

23'25" 

11'55" 

37.2 

10  ' 

-II- 

7'00" 

I5'00" 

37.5 
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COMPLEX  AEROSOL  PROGRAM  OF  THE  INSTITUTE  OF  ATMOSPHERIC 
OPTICS  SB  RAS,  TOMSK,  RUSSIA 
V.E  ZUEV 

Institute  of  dtfaosfihere  ofttics.  Tontsk,  Russia,  eueo@iao  .tomslc  .su 
(First  received  20  April  1998;  accepted  for  presentation  during  IAS-4) 

The  complex  aerosol  program  contains  the  following  major  scientific  areas: 

1 .  Systematic  laser  sensing  of  aerosols  using  the  unique  Siberian  lidar  station. 

2.  Laser  sensing  of  aerosols  of  natural  and  anthropogenic  origin  in  different  regions  using  the 
unique  aircraft-laboratory. 

3.  Laser  sensing  of  aerosols  above  the  sea  and  ocean  surfaces  using  the  instrumentation  installed 
on  board  the  research  vessels. 

As  a  rule,  the  aerosol  sensing  is  made  in  combination  with  the  other  characteristics  of  the 
atmosphere  including  the  meteorological  parameters  and  various  gases  both  of  natural  and 
anthropogenic  origin.  Thus,  the  Siberian  lidar  station,  owing  to  the  simultaneous  use  of  the  five 
telescopes  with  the  receiving  mirror  diameters  from  0.3  to  2.2  m,  as  well  as  lasers  with  the 
wavelengths  1064,  532,  683,  628,  353,  308,  289  and  271  nm,  makes  it  possible  to  obtain  not  only 
standard  profiles  of  scattering  cross  sections  but  the  particle  size  spectra  and  aerosol  particle 
concentration  in  the  altitude  range  from  0  to  50  km  with  simultaneous  measurement  of  profiles  of 
temperature,  ozone  and  nitric  oxides.  In  particular,  using  this  station  we  investigated  volcanic 
aerosols  erupted  from  the  Mt.Pinatubo  volcano  started  from  the  first  aerosol  cloud  over  the 
Tomsk  (06.07.1991)  and  ending  with  disappearance  of  volcanic  aerosol  traces  late  in  1995. 

A  well  instrumented  aircraft-laboratory  AN-30  capable  of  continuous  long  distance  flight 
during  9  hours  has  made  it  possible  to  investigate  the  ecological  atmospheric  conditions  over  108 
cities  of  our  country.  The  airborne  equipment  consists  of  15  different  instruments  and  systems 
including  a  sun  spectrometer,  a  chromatograph,  nephelometers,  a  spectrophotometer,  a  lidar,  a 
radiometer,  an  infrared  system,  a  system  for  determination  of  pH  and  chemical  composition  of 
aerosol  particles  (up  to  30  different  atoms  and  ions),  a  central  computer. 

Over  many  years  from  1988  to  1995  the  Institute  of  Atmospheric  Optics  took  part  in  7 
expedition  voyages  of  research  vessels  over  a  period  of  46  days  in  1988,  62  days  in  1989,  83  days 
in  1991,  19,  73,  26  and  29  days  in  1995. 

Over  this  period  a  great  body  of  data  was  obtained  and  analyzed  on  the  integrated  aerosol 
optical  thickness  in  25  water  areas  of  the  Atlantic  ocean  from  equator  to  60  N  and  from  80  W  to 
20  E.  The  data  were  obtained  and  interpreted  on  the  spectral  dependence  in  the  wavelength  range 
from  0.4  to  12  mkm  in  the  five  typical  water  areas  as  well  as  the  meridian  dependence  of  the 
integrated  optical  thickness.  In  parallel  with  the  data  on  the  integrated  aerosol  optical  thickness 
the  data  were  obtained  on  the  vertical  thickness  of  water  vapor  for  different  ocean  areas  as  well  as 
the  data  on  carbon  dioxide  concentration  over  the  water  surface.  Together  with  the  above  results 
a  great  body  of  data  on  the  oil  slicks  pollution  of  the  ocean  surface  were  obtained.  The 
measurements  of  all  the  above-mentioned  characteristics  were  made  using  the  instrumentation 
created  at  the  Institute  of  Atmospheric  Optics,  namely,  aerosol  lidars,  radiometers,  laser 
fluorimeters  and  other  devices. 
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THE  EFFECT  OF  MAN  FACTOR  ON  ATMOSPHERIC  ECOLOGY 
(AEROSOL  POLLUTION) 

ANDREYEV  E, 

dll-Russian  VairilMr  Scientific  Centre  SOJ  ;  &irjes/aga  linia,  72.  St- Petersburg,  Russia 
(First  received  18  November  1997;  accepted  -9.02.98 for  presentation  during  IAS-4) 

The  advantages  in  studies  of  the  Earth  atmosphere  allow  to  understand  clearer  the  effect  of 
man  factor  on  atmospheric  processes  which  determine  its  state  and  radiative  properties.  Modem 
scientific  knowledge  at  the  Earth  atmosphere  may  outline  the  four  main  negative  effects  of  man 
factor  on  environment:  stratospheric  ozone  depletion,  acid  rain  ,  toxicity  and  global  warming. 
The  atmospheric  aerosol  takes  active  part  in  these  processes  due  to  its  chemistry  and  optical 
characteristics.  The  presence  of  aerosol  particulates  in  atmosphere  stimulate  different  chemical 
reactions  on  their  surfaces.  So  the  chemical  composition  of  atmosphere  changes.  The  aerosol 
particulates  effect  also  on  radiation  processes  in  atmosphere.  Annual  release  of  polluting 
chemicals  in  continental  U.S.  by  industrial  activity  shows  a  scale  of  effect  on  environment  [1]. 


Table  1. 


Sourse 

Quantity 

(kilotons) 

Heating  and  power  generation 

33000 

Transportation 

9100 

Industrial  processes 

6100 

Rockets 

3 

The  particulates  contribute  a  significant  part  of  this  release.  As  an  example,  annual 
contributions  (in  kilotons)  of  the  most  important  gases  released  in  stratosphere  by  different 
sources  are  shown  in  the  table  2. 


Table  2. 


Source 

Cl 

H2O 

H2 

Nox 

300 

100-1000 

7.5 

15600 

340 

280 

Rockets 

3.25 

0.2 

0.016 

Note:  chlorine  data  are  global,  other  data  for  northern  mid  -latitudes.  The  properties  of 
aerosol  particulates  as  catalysts  are  known  insufficiently.  Studies  indicate  that  the  rate  of  the 
catalysis  of  ozone  depletion  by  fine  fraction  of  particulates  depends  on  their  surface  area,  and  that 
the  threshold  surface  area  for  ozone  depletion  is  5...  10  mcm2/cm3.  It  should  be  noted  that  the 
lifetime  of  particulates  in  the  stratosphere  is  on  the  order  of  1...2  years.  This  phenomenon  was 
seen  during  the  eruption  of  volcanoes  El-Chichon  in  1981.  Another  problem  of  aerosol  pollution 
is  global  actinometric  measurements  and  its  influence  on  optical  characteristics  of  atmosphere  [2]. 
The  concentration  of  particulates  can  reach  1010  particles  on  cm2  of  vertical  column  in  the 
atmosphere  of  industrial  zones  and  megapolices.  The  spectrophotometric  observations  indicate 
that  the  atmosphere  above  such  regions  remains  strongly  turbid  during  a  long  time  without 
natural  purification.  Under  strong  aerosol  pollutions  of  air  the  radiation  absorption  by  aerosols 
can  reach  values  to  be  compared  with  those  for  molecular  absorption  by  all  atmosphere  gases.  So 
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one  should  take  into  account  aerosol  atmospheric  component  when  considering  such  phenomena 
as  "green-house'  effect  and  rainfall  at  forecasting  a  local  weather.  Analysis  of  different  aspects  of 
aerosol  pollution  shows  the  necessity  for  studies  of  optical  and  physical  properties  of  aerosol 
particulates  from  different  souses  and  operative  optical  monitoring  of  aerosol  pollution  of 
atmosphere  above  industrial  regions. 
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MATHEMATICAL  MODELLING  OF  DISTRIBUTION  OF  ECOLOGICAL  RISK 
ZONES  IN  ATMOSPHERE  AND  ON  THE  UNDERLYING  SURFACE  FROM  AIR 

ANTHROPOGENIC  SOURCES 
ARGUCHINTSEVA  A.V. 

Irkutsk.  State  Unii/ersitif.  Russia 

(First  received  11  December  1997;  accepted  for  presentation  during  IAS-4) 

At  present  the  standard  methods  of  air  pollution  estimate  are  able  to  calculate  absolute 
concentrations  of  ingredients  for  concrete  meteorological  situations.  Usually  the  joint  realization 
probability  of  all  meteorological  parameters  of  these  situations  is  approximately  equal  0.  In 
contrast  to  such  approach  the  mathematical  models  considered  in  this  work  take  into  account  the 
probabilistic  distribution  function  of  the  stable  climatic  characteristics  of  the  region  and  all  wind 
situations.  These  models  are  a  special  case  of  solution  of  boundary  problem  with  the  random 
coefficients  for  description  of  natural  processes  dynamics.  In  order  to  calculate  a  probability  of 
realization  for  some  solution  it  is  evidently  necessary  to  consider  a  set  of  solutions  for  various 
combinations  of  random  values  of  coefficients,  initial  and  boundary  conditions. 

The  behaviour  of  these  coefficients  is  determined  by  multi-dimensional  function  of  probability 
density.  A  concrete  form  of  theoretical  density  function  may  be  established  from  a  minimal 
discrepancy  with  an  empirical  distribution  law  (assigned  on  the  base  of  external  factors  for  the 
problem  under  consideration).  The  problem  solving  is  considerably  simplified  when  analytical 
solutions  are  used  for  the  differential  equations  of  transport  and  turbulent  diffusion.  The  results 
will  enable  to  perform  a  probabilistic  evaluation  of  studied  phenomenon,  e.g.  frequencies  of  the 
given  criterion  exceeding.  Such  the  results  may  be  following:  probability  of  appearance  of  various 
climatic  extrema,  probability  of  exceeding  indicated  norms  for  the  pollutants  and  for  duration  of 
living  organisms  stay  (residence)  in  such  dangerous  zones.  In  addition  a  quantity  of  pollutants 
deposited  on  the  surface  (soil,  water  bodies)  from  sources  can  be  evaluated  for  the  studied  time 
interval.  Problems  of  the  second  pollution  of  surface  can  be  solved. 
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DMS  OXIDATION  IN  A  NON-REMOTE  LOCATION 
BARTHELMIE  R,J,  i  ,  PRYOR  S.C. 2 

1  Climate  and  Meteorology  Program,  Indiana  University,  Bloomington  JN  *17705  USd? 

2  Pefit.  of  Wind  Energy  and  dtmosftheric  Physics,  Pise  National  Laboratory,  Denmark. 

( First  received  27  February  1998;  accepted for  presentation  during  IAS-4) 

The  role  of  biogenic  sulfur  (S)  emissions  in  the  chemistry  of  the  marine  boundary  layer  is 
important  because  of  the  potential  climate  feedback  mechanism  of  aerosol  sulfate  formation. 
Most  previous  studies,  both  experimental  and  numerical,  have  focused  on  the  remote  marine 
boundary  layer  where  the  hydroxyl  radical  addition  or  abstraction  reactions  are  the  most 
important  pathways  for  dimethyl  sulfide  (DMS)  oxidation.  However,  it  has  also  been  suggested 
that  the  nitrate  oxidation  pathway  is  important  in  less  remote  locations  (Yvon  et  al.,  1996). 

We  examine  spatial  aspects  of  the  relative  importance  of  DMS  oxidation  pathways  and 
discuss  the  implications  for  the  relative  abundance  of  various  DMS  oxidation  products  in  coastal 
locations.  An  amended  version  of  the  DMS  mechanism  of  Hertel  et  al.  (1994)  has  been 
implemented  in  the  Inorganic  and  Secondary  Organic  PARTicIe  model  (ISOPART)  (Pryor  and 
Barthelmie,  1998),  a  lagrangian  model  in  which  gas  and  aerosol  chemistry  are  fully  coupled. 
Evaluation  of  this  mechanism  in  the  remote  marine  atmosphere  suggested  that  it  is  conservative 
in  its  conversion  of  DMS  to  sulfur  dioxide  and  non-sea  salt  sulfate  but  produces  relatively  large  ; 
concentrations  of  methyl  sulfonic  acid  (MSA)  and  methane  sulfinic  acid  (MSEA)  (Capaldo  and 
Pandis,  1997).  • 

In  this  application  to  the  Lower  Fraser  Valley  (southwestern  British  Columbia/northwestern 
Washington  State),  comparatively  high  concentrations  of  N  compounds  means  that  abstraction 
by  the  nitrate  radical  is  the  dominant  oxidation  pathway,  except  where  trajectories  originate  and 
terminate  over  the  ocean.  During  the  simulation  period  the  inclusion  of  DMS  emissions  and 
chemistry  increases  sulfur  dioxide  concentrations  in  the  domain  by  up  to  28%  and  sulfate 
concentrations  by  up  to  10%.  Further  results  will  be  presented  showing  the  spatial  variability  of 
DMS  chemistry  in  response  to  meteorology  and  emissions  patterns,  and  the  contribution  of 
biogenic  S  emissions  to  secondary  aerosol  concentrations. 
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NITROGEN  OXIDES  AND  OZONE  IN  THE  ATMOSPHERE  OF  CITIES 
bezuglaYa  e.  Yu.  ,  smirnoVa  l  V. 

Main  Qeoftkysical  Observatory,  St.  Petersburg 
(First  received  06  June  1998;  accepted for  presentation  during  IAS-4) 

Of  pollutants  released  to  the  atmosphere  with  anthropogenic  emissions  from  industry,  power 
plants  and  transport  nitrogen  oxides  are  among  the  most  important.  They  form  basically  in  the 
process  of  organic  fuel  combustion  at  high  temperatures  which  then  change  to  NO2.  The  reactions 
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with  participation  of  nitrogen  oxides  in  the  atmosphere  and  photochemical  processes  lead  to  O3 
formation  Until  recently,  the  urban  air  pollution  level  was  believed  to  be  determined  by  the 
amount  of  emission  released  into  the  urban  air  basin  and  by  local  conditions  of  transport  and 
dispersion  of  pollutants  over  the  given  territory. 

This  study  has  been  made  to  get  a  more  complete  idea  on  the  location  latitude  effect  upon 
NO2  concentrations.  For  this  purpose  regression  analysis  was  be  made  on  the  mean 
concentrations  of  NO2  in  Russian  cities  depending  on  the  site  latitude.  Analysis  shows  that  the 
mean  many-year  concentrations  of  NO2  in  cities  on  the  territory  of  Russia  increase  noticeably 
southward,  the  mean  latitudinal  N02  concentrations  increase  between  70o  N  and  40  o  N  (12  -  33  ppb).  The 
eoeficient  of  correlation  between  the  NO2  concentrations  in  cities  and  the  latitude  of  the  location  is  0.66. 

The  correctness  has  been  checked  against  the  data  of  major  European  cities  [The  Air  Quality 
in  Major  European  Cities,  1995]  from  the  data  of  Russia  [E.Bezuglaya,  1991]  and  the  USA 
[National  Air  Quality,  1992]  for  1990.  The  largest  values  of  NO2  concentrations  clearly  increase 
southward  by  the  factor  of  more  than  3  from  8  ppb  near  64°  N  to  60  ppb  on  38°  N.  The 
coef5cient  of  correlation  between  the  NO2  concentrations  and  the  latitude  of  the  location  for 

major  cities  is  0,79.  . 

The  observed  distinct  increase  in  the  nitrogen  dioxide  concentration  from  north  to  south  is 
related  with  the  differences  in  total  solar  radiation  intensity  as  well  as  the  differences  in  NOx 
concentrations.  Within  the  latitudes  under  study  the  total  solar  radiation  changes  by  the  factor  of 
more  than  two  and  the  mean  NO2  concentrations  also  increase  by  the  same  factor.  On  the 
average  for  a  year  the  content  of  NO2  in  NOx  at  a  given  latitude  can  be  predicted  rather  accurately. 

These  limiting  values  increase  appreciably  from  the  location  latitude  70°  N  to  50  N  and  very 
slightly  at  smaller  latitudes.  The  low  concentrations  of  NOx  contain  more  than  50%  of  N02,  if 
NOx  concentration  is  higher  than  50  ppb  a  part  of  NOx  in  the  form  of  N02  decreases.  The  mean 
limiting  values  of  NO2  with  NOx  =100  ppb  are  equal  to  25  ppb  at  latitudes  60-70°  N,  and  45  ppb 
at  latitudes  40-50°  N.  At  high  latitudes  the  emissions  of  nitrogen  oxides  from  industrial  sources 
are  usually  low,  therefore  the  limiting  concentrations  of  NO2  in  the  urban  atmosphere  are  not  observed. 

An  increase  in  the  total  concentration  of  nitrogen  oxides  is  also  observed  which  can  be 
explained  by  the  effect  of  natural  NOx  emissions.  In  the  territory  of  Russia  they  account  for  about 
40%  of  the  sum.  of  anthropogenic  and  natural  emissions. 

Ozone  concentrations  are  related  with  NO2  concentrations  and  NO/NO2  ratio.  The 
relationship  between  the  annual  mean  concentrations  of  NO2  and  O3  (ppb)  can  be  seen  from  the 
data  for  25  cities  of  Europe  [Air  Quality...  1 995] .  The  correlation  coefficient  is  equal  to  0.7 14. 

To  be  able  to  forecast  ozone  concentrations  in  Russia  cities,  the  regression  equation  obtained 
was  checked  against  the  mean  concentrations  of  NO2  and  03(ppb)  in  St.  Petersburg 

According  to  the  calculations,  the  highest  summer  concentrations  of  O3  (up  26  to  30  ppb)  are 
observed  on  the  territory  of  cities  located  to  the  south  of  55°  N.  Forecasted  ozone  concentrations 
differ  from  observed  ones  by  10-20%. 
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THE  INFORMATION-ANALYTICAL  COMPLEX  FOR  THE  ACCOUNT  OF 
AEROSOL  EMISSIONS  IN  THE  ATMOSPHERE 
A. I.  DE6T1AREV1 ,  a.d.  NAUMOV2  V.p.Valterafi  3 
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(First  received  20  April  1998;  accepted  for  presentation  during  IAS-4) 

Aerosol  emissions  of  an  antropogehic  derivation  transferred  in  the  boundary  layer  of  the 
atmosphere  with  the  help  of  particular  meteorological  conditions  are  one  of  the  main  sources  of 
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pollution  of  the  air.  The  antropogenic  load  on  the  condition  of  an  environment  more  and  more 
increase,  therefore,  a  forecast  and  a  monitoring  of  pollution  in  the  atmosphere  become  one  of 
actual  problems  at  present  time. 

The  informational-analytical  complex  ( IAC)  of  Hydrometcenter  of  Russia  permits  to  make 
calculations  of  the  concentration  of  polluting  substances  (  PS)  in  the  atmosphere  from  one  or 
some  sources  of  pollution.  IAC  include: 

*  the  data  base  of  pollution  sources; 

*  the  data  base  of  meteorological  conditions; 

*  the  base  of  actual  polutions  in  the  atmosphere  (if  such  ones  are  present); 

*  a  account  model  of  distribution  PS  in  the  atmosphere  -  OND-86  (Berlyand  method); 

*  the  account  model  of  distribution  PS  in  the  atmosphere  -  it  is  the  Gauss  statistical  model  for  a 
constantly  acting  source; 

*  the  account  model  count  of  distribution  PS  in  the  atmosphere  -  it  is  the  Gauss  statistical  model 
for  a  instant  source; 

*  the  account  model  of  distribution  in  the  atmosphere  -  it  is  the  Gauss  statistical  model  for  a 
temporarily  acting  source; 

*  the  archive  of  account  results; 

*  the  comparison  block  of  account  results; 

*  the  visualization  of  account  results. 

The  data  base  of  polluting  sources  includes  the  information  about  a  source  power[g/s],  a 
height  of  a  source  and  its  diameter  [m],  and  also  a  speed  of  aerosol  emission  [m/s]. 

The  data  base  of  meteorological  conditions  must  include  the  information  a  wind  velocity  on  a 
level  of  10  m  temperature  of  the  surface,  snow  conditions,  all  clouds  in  the  bottom  layer  of  the 
atmosphere  (  if  such  information  is  present ),  and  a  rouhtness  of  the  surface  (  a  field,  a  wood, 
buildings  etc. ). 

The  data  base  of  observations  contains  the  data  about  time,  the  measured  concentrations  of 
pollution  at  the  control  region,  names  of  pollutants. 

The  data  of  control  measurings  can  be  used  for  comparison  with  results  of  model  accounts. 
The  calculations  of  distribution  PS  in  the  atmosphere  can  be  made  with  the  help  one  of  the 
following  models:  OND-86  -  is  applied  for  design  and  construction  of  industrial  enterprises  and 
their  reconstruction,  and  with  ecological  examination. 

The  OND-86  is  developed  in  GGO  institute,  St.-Petersburg. 

There  are  3  versions  of  the  Gauss  statistical  model  of  caring  in  the  atmosphere.  The  variants 
of  the  models  used  in  the  complex  take  into  account  condition  of  stratification  of  the  atmosphere, 
a  quality  of  the  surface,  time  of  the  day  and  the  availability  of  snow  cover.  The  models  can  be 
used  for  the  monitoring  and  the  forecast  of  the  content  in  the  atmospheric  air  for  gas  and  aerosol 
derivation. 

The  Gauss  models  take  into  account  particular  meteorological  conditions.  For  example,  the 
values  of  maximum  concentration  PS  in  the  undersurface  layer  of  the  atmosphere  changes  some 
times  from  dependence  under  conditions  of  stratification  of  the  atmosphere.  Besides  from 
dependence  on  the  condition  of  the  surface  the  distribution  of  maximum  concentration  PS 
change  considerably  too  The  models  can  be  used  for  an  ecological  monitoring  a  forecast-express 
of  the  atmospheric  condition  of  the  air  near  sources  of  pollution. 

The  results  of  calculations  are  presented  in  digital  and  graphic  sights,  as  fields  of  the 
concentration  of  polluting  substances  at  the  given  high-altitude  level,  schedules  of  high-altitude 
sections,  temporary  changes  of  concentration  in  the  points  of  the  settlement  area. 

The  offering  program-information  complex  permits  to  decide  a  enough  wide  circle  of  practical 
tasks  of  simulation  for  distribution  processes  of  industrial  sources  emissions  of  pollution. 

The  dialogue  mode  of  a  mutual  relationship  of  the  user  with  the  complex  enables  to  execute 
accounts  on  various  source  data,  variants  of  the  models  and  reduces  number  of  errors  of  input 
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information.  Used  in  the  complex  the  settlement  model  is  not  deprived  defects  and  therefore  is 
constantly  modified. 

It  is  necessary  to  emphasize,  that  the  unification  of  intermodular  relations  permits,  without 
specific  efforts,  to  increase  the  information  environment  of  the  complex,  to  include  new  variants 
of  the  models  and  blocks  of  processing  and  display  of  account  results.  It  permits  to  consider  the 
offering  complex,  as  a  "opened  system"  for  users,  admitting  expansion  and  improvement  of  the 
complex  without  participation  of  developers. 

The  first  version  of  IAC  was  developed  in  State  institute  for  applied  ecology  (see  proceedings 
of  IAS-3  in  AEROSOLS  journal).  The  further  development  of  the  complex  was  conducted  in 
Hydrometeocentre  of  Russia,  Institute  of  a  global  climate  and  ecology  and  Institute  of 
geography.  Accounts  on  the  base  of  IAC  were  made  for  ecological  monitoring  of  Kurgan  (town). 
IAC  was  used  for  an  estimation  of  gas-aerosol  emissions  at  designing  of  Artur  D.Littl  company 
for  gas  pipeline  in  region  of  Uralsk.  On  the  basis  of  accounts  on  IAC  ecological  valuations  of 
pollution  of  a  air  the  enterprises  AO  "  Odincovo  factories"  were  executed.  Accounts  of  pollution 
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( First  received  10  April  1998;  accepted  for  presentation  during  IAS-4) 

A  two-dimensional  zonally  averaged  model  is  used  to  examine  global  changes  of  composition 
and  temperature  of  the  troposphere  and  stratosphere  caused  by  sulfur  dioxide  discharges  into 
environment,  which  are  due  to  the  mount  Pinatubo  eruption  and  regular  flights  of  supersonic 
aviation  in  the  period  of  1990  -  2015.  The  model  self-consistently  calculates  diabatic  circulation, 
temperature,  and  distribution  of  45  gas  constituents  and  distribution  of  condensed  particles  in  a 
sulfate  aerosol  layer.  To  adequately  represent  the  main  features  of  sulfate  aerosols  of  the 
atmosphere  with  sizes  in  an  interval  0.0064  <  r  <  5.2  microns,  a  rather  complete  scheme  of 
photochemical  changes  of  sulfur  compounds  has  been  used  along  with  the  most  important 
microphysical  processes  including  nucleation,  condensation,  evaporation,  and  sedimentation.  To 
take  into  account  gas  component  sinking  on  aerosol  particles  surface,  six  heterogeneous  chemical 
reactions  are  used.  The  calculations  are  made  for  the  latitudes  from  the  North  to  South  poles  at 
altitudes  from  0  to  50  km.  It  is  shown  that  megaton  discharges  of  sulfur  dioxide  in  the 
atmosphere  during  the  Pinatubo  eruption  result  in  significant  changes  of  temperature,  gaseous 
and  aerosol  composition  of  the  troposphere  and  stratosphere.  For  example,  by  the  end  1991  we 
have  in  tropics  (30°N  -  20°S)  at  altitudes  of  22  -  24  km  a  -2.5-3.5K  increase  in  temperature,  while 
at  altitudes  of  5  -  8  km  a  -0.8-1. OK  decrease  in  temperature.  It  is  caused  by  the  intense  absorption 
of  solar  radiation  by  aerosol  particles  from  powerful  eruptive  stratospheric  clouds.  These  clouds 
play  a  role  identical  to  that  of  polar  stratospheric  clouds  leading  to  form  the  ozone  hole.  At  the 
surfaces  of  particles  forming  these  clouds  comparatively  inactive  HC1  and  CIONO2  transform 
itself  into  more  active  chlorine  components.  In  -100  days  after  eruption  this  results  in  a  5-7% 
decrease  in  total  ozone  at  latitude  of  35°N-25°S.  An  autumn  transport  of  eruptive  aerosols  to 
higher  latitudes  brings  about  a  significant  variation  of  ozone  in  the  polar  region.  This  effect  is 
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most  pronounced  over  Antarctic  where  the  spring  1992  decrease  in  total  ozone  receives  a  15  - 
18%  addition  in  comparison  with  1991.  It  is  the  result  of  the  sharp  decrease  of  the  ozone  at  the 
heights  of  1 1  -  13  km  and  17-28  km.  Powerful  discharges  of  sulfur  dioxide  from  the  Pinatubo 
eruption  significantly  increase  the  aerosol  optical  thickness  of  the  stratosphere.  This  leads  to  a  - 
0.28K  decrease  in  monthly  mean  global  temperature  at  the  Earth's  surface  by  the  end  of  1992. 

Calculations  of  global  impact  by  regular  flights  of  500  supersonic  aircraft  on  gaseous  and 
aerosol  composition  of  the  troposphere  and  stratosphere  are  carried  out  with  the  two  values  of 
nitrogen  oxide  emission  index  (EI(NOx»,  15  g  and  5  kg  of  NOz  equivalent  per  1  kg  of  fuel. 
Emission  index  for  S02,H20,  CO,  CO2  and  CH4  are  adopted  to  0.4;  1230;  1.5;  3160  and  0.2  g  per 
1  kg  of  fuel.  Averaged  global  fuel  consumption  is  80  megaton  a  year.  The  ratio  of  a  mean  speed 
of  flights  to  the  sound  velocity  (Mach  number)  is  2.4.  Calculations  are  carried  out  with  account 
taken  for  SO,  injection  into  the  atmosphere  from  aircraft  engines  as  well  as  without  this  injection 
at  all.  Three  kinds  of  sulfur  compounds  emission  are  used:  as  gas  (100%  SO,),  as  gas/particles 
mix  (90%  SO2  Grid  10%  SO2  converts  into  aerosol  particles),  and  as  100%  particles.  The  size  of 
sulfate  particles  is  taken  to  be  0.01  microns. 

It  is  shown  that  it  is  necessary  to  take  into  account  the  processes  involving  atmospheric 
aerosol  particles  in  order  to  be  able  to  adequately  estimate  global  change  gaseous  composition  of 
the  atmosphere  by  regular  flights  of  supersonic  aviation.  Thus,  consideration  of  heterogeneous 
surface  processes  on  particles  of  background  (EI(SO2)=0)  sulfate  aerosol  layer  leads,  in  the  entire 
region,  to  a  significantly  lower  ozone  destruction  than  consideration  of  only  gas-phase  reactions. 
It  is  the  result  of  heterogeneous  conversion  of  NOx(NO+NO,)  into  HNO3  leading  drastic 
weakening  of  destructive  effects  of  the  nitrogen  cycle  on  ozone. 

Thus  aerosol  sulfate  particles  are  a  buffer  in  the  atmosphere,  that  is,  weaken  the  effects  of 
aviation  on  the  ozone  layer.  When  sulfur  dioxide  injection  by  supersonic  aviation  is  present,  such 
a  buffer  characteristic  of  sulfate  aerosols  significantly  depends  on  the  kind  of  sulfur  compounds 
emissions,  NOx  emission  index  value,  and  odd  chlorine  background  content.  The  kind  of 
emission  of  sulfur  compounds  defines  a  character  of  changes  of  effective  surfaces  of  sulfate 
aerosols. 

The  results  of  self-consistent  model  calculations  show  that  without  SO,  emission  (EI(SO2)=0) 
the  impact  of  aircraft  exhausts  on  a  background  value  of  sulfate  aerosol  surface  density  is  hardly 
noticeable.  This  fact  allows  us  to  take  into  account  only  sulfur  compounds  emission  for 
estimation  of  supersonic  aviation  impact  on  the  sulfate  aerosol  layer  of  the  atmosphere.  This 
estimation  gives  a  significant  (about  35%-50%)  increase  of  aerosol  surface  density  in  the  lower 
Northern  stratosphere  following  sulfur  compounds  injection  in  the  gaseous  form  (100%  SO,). 
Gas/particle  (90%  SO2/10%  particles)  mix  gives  a  still  more  significant  increase  (up  to  75%). 
When  all  SO,  converts  into  sulfate  particles,  the  latter  causes  a  catastrophically  great  (-100%  - 
200%)  increase  in  aerosol  surface  density  in  a  wide  range  of  latitudes  (90°N  -  20°S).  All  these 
effects  are  caused  mainly  by  increased  H2SO4  content  and  nucleation,  condensation,  and 
coagulation. 

In  light  of  all  the  above  results,  estimates  of  global  ozone  changes  by  2015  due  to  regular 
flights  of  supersonic  aviation  show  that  for  the  two  examined  chlorine  background  contents  (3 
ppbv  and  2  ppbv)  sulfur  injections  accompanying  those  of  nitrogen  oxides  lead  to  a  decrease  of 
prognostic  depletion  of  total  ozone  in  the  Northern  Hemisphere.  Thus,  for  NO2  and  SO2, 
emissions  from  aircraft  engines  anticipated  in  near  future  (that  is,  with  EI(NOx)  =  15  and  with 
El(SCb)  =  0.4)  sulfate  aerosol  layer  is  a  buffer  in  the  atmosphere  of  the  Northern  Hemisphere  for 
every  kind  of  sulfur  compounds  emission,  that  is,  it  leads  (due  to  heterogeneous  and 
microphysical  processes)  to  the  weakening  of  impact  of  regular  flights  of  supersonic  aviation  on 
the  ozone  layer  of  the  atmosphere. 


Copyright  1998  (c)  by  Aerosol  Technology  Ltd  Telephone/Fax:  +7(095)1474361 


Page  No  234 


AEROSOLS  I99S  vol.  4c 


XO  3€. 

yj}K  541.18 

AEROSOL  EMISSION  FROM  CONTAMINATED  STRIP  OF  SOIL  DURING 
HARROWING  AND  TRUCK  MOVING 
GAR6ER  E.K. 

Jnstitute  of  Jladioecology  CL4dS  Tolstoy  St.  77  252033  fdieo,  Ukraine 
(First  received  4  November  1997;  accepted  for  presentation  during  IAS-4) 

Measurement  of  237Cs  air  concentration  and  “hot”  particles  for  simulation  of  agricultural 
works  (  harrowing  )  and  driving  of  vehicles  along  a  dirt  track  into  the  exclusive  Chernobyl  zone 
allowed  to  estimate  the  emission  flux  and  rate  using  solution  of  the  turbulent  diffusion  equation 
for  a  dust  strip[l].  Measurements  were  conducted  by  the  gradient  installation  at  the  1.0,  1.8,  2.5, 
3.5  m  heights  and  impactor  with  the  aerodynamic  cut  off  diameters  2.0,  4.0,  7.0,  12,  20,  30  pm  [2]. 
Experiments  were  carried  out  from  two  strips  with  the  density  contamination  by  237  Cs  0.31  ± 
0.05 , 0.56  ±  0.06  [Mbq  nr2]  and  also  the  density  of  number  “hot”  particles  27. 10'4  [m*2],  60.5  x 
10'4  [nr2]  respectively. 

Vertical  flux  of  237  Cs  for  six  experiments  was  varied  from  22.2  ±  5.0  to  460  ±  90  [mBq  nr2  s' 
']  depending  on  a  kind  of  vehicles  and  meteorological  conditions.  The  emission  rates  have  values 
from  0,07x10  ^s  *'  to  I,5xl0'6  s*1  and  were  by  three-four  orders  of  magnitude  higher  than  for  the 
wind  resuspension  conditions.  “Hot”  particles  were  measured  in  the  third  experiments  that  was 
given  estimations  of  the  emission  rate  (  l.l-2.5)xI0'6  s'1. 

1.  Onicul,  R.I.,  L.G.  Kchurshudyan  .  Trudy  Glavnoy  Geophysicheskoy  Observatorii,  1 983, No. 

467,  pp.  27-36  (  Russia  ). 

2.  Garger  EK,  Kashpur  V.  Belov  G.,  Demchuk  V.,  Tschiersch  J.,Wagenpfeil  F.,  Paretzke  HG, 

Besnus  F.  Hollander  W.,  Martinez-Serrano  J.,  Vintersved  I  (1997)  Measurement  of 
resuspended  aerosol  in  the  Chernobyl  area.  Part  I:  Discussion  of  instrumentation  and 
uncertainty  of  measurement.  Radiation  and  Environmental  Biophysics  ( in  press). 
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ENVIRONMENTAL  DAMAGE  OF  FLY  ASH  FROM  THERMOELECTRIC  POWER  STATIONS 
FOR  THE  LIVING  ORGANISMS  -  MODELLING  WITH  ULTRADISPERSED  METAL  POWDERS 

GLUSHCHENKG  N.N.,  BOGOSLOVSKAYA  O.A.,  OLKHOVSKAYA  I.P. 

Jnstitute  for  Energy  Troblems  of  Chemical  (Physics.  (Russian  Academy  of  Sciences  Reninskii  ftrosftect,  38.  b.2. 
f 77829.  Moscour,  (Russia.  Tax.:  (095) 7378258,  Email:  nnglu@ chfth sas su 
(First  received  01  April  1998;  accepted for  presentation  during  IAS-4) 

As  statistic  data  show,  hundreds  thousands  tons  of  industrial  fly  ash  and  aerosols  pollute  the 
atmosphere.  Industrial  fly  ash  contains  a  great  variety  of  inorganic  compounds,  including  such 
elements  as  Mn,  Cr,  Cu,  Ni,  Pb,  Hg,  Cd,  V  etc.,  effecting  negatively  on  the  people  health. 

The  data  of  laboratory  studies  form  the  base  for  the  correct  estimation  of  heavy  metals 
damage  for  the  human  being.  So  our  colleges  from  the  Rostov  University  tested  ecological 
situation  in  the  vicinity  of  the  Novocherkassk's  coal  power  station  (Rostov-on-Don)  and  showed 
that  the  zone  of  extreme  metal  content  in  the  atmosphere  sediments  was  within  3  km  area  from 
the  station,  Sb,  Cs,  Ni,  Co,  Cd,  Hf,  La  concentrations  exceeding  the  fone  contents  by  10-20  ,  Sr, 
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Mo,  Eu,  U  -  by  5-8  fold.  Biogeochemical  analysis  had  shown  that  the  Ti,  V,  Cr  concentrations  in 
plants  in  60-280  times  exceeded  fone  values,  and  Ni,  Cu,  B  contents  were  3-8  times  larger  than 
fone.  Copper  contents  in  wheat  grown  as  far  as  5  km  distance  from  the  powers  station  in  1,5  times 
exceeded  the  safe  level.  Ti,  V,  Cr,  Ni,  Zr,  Ba  contents  in  grain  were  4-60  times  larger  than  mean 
fone  values.  We  have  studied  dispersivity,  chemical  composition  and  solubility  of  fly  ash  samples. 
Particles  with  size  0-5  micron  appeared  to  present  41%  of  total  amount.  Particles  of  fly  ash 
consisted  from  SiCb,  AI2O3,  Fe2C>3  and  trace  elements  Pb,  Zn,  Cu,  Mn,  Cr,  Ni,  Cd  etc.  Washout 
analysis  with  different  solvents  (2N  HCI  or  ammonia-acetate  buffer,  200C,  7  days  incubation) 
showed  the  following  sequence  of  elements  contents  in  the  rinsing  fluids:  Fe 

(83%)>Cr>Ti>Ni>Mn>Pb>Zn>Cu=Co.  The  fly  ash  toxicity  was  similar  to  iron  ultradispersed 
powder  (UDP)  toxicity.  We  suggest  UDP  metals  for  modelling  of  ecological  effects  of 
environmental  pollution  with  fly  ash  of  thermoelectric  power  station  wastes.  The  specialties  of 
UDP's  administrated  in  the  organism  are:  1)  a  prolonged  action  on  the  biological  targets  due  to 
a  gradual  dissolution  in  biofluides  and  2)  a  great  variety  of  ionic  forms  of  metals  as  well  as  metal 
complexes  with  biochelators.  The  size  of  metal  UDP  particles  are  similar  to  fly  ash  particles.  So 
the  use  of  UDP  metals  allows  us  to  estimate  the  contribution  of  individual  components  of  fly  ash 
to  total  biological  effect.  We  studied  the  action  of  fly  ash  components  on  the  growth  of 
inoculated  melanoma  B-16.  Zn(100mg/kg),  Ag(10mg/kg),  Al(10mg/kg),  Cu(10mg/kg)  appeared  to 
stimulate  tumor  growth  up  to  35%  in  comparison  with  untreated  tumor  mice.  Zn  (5  mg/kg),  Cu 
(0,1  mg/kg),  Fe  (2  mg/kg)  did  not  affect  melanoma  B-16  growth.  We  have  studied  the  effect  of 
UDP  metals  on  the  life  time  of  AKR-mice  a  model  of  spontaneous  carcinogenesis.  The  total 
doses  were  close  to  the  greatest  tolerance  doses.  It  was  found  that  Cu  and  Zn  UDP 
administration  reduced  animal's  life  up  to  two  times.  Radioactive  aerosols  are  known  to  include  a 
non-radioactive  components  such  as  Fe.  The  contribution  of  a  non-radioactive  constituents  was 
studied  in  experiments  with  simultaneous  action  of  radioactivity  and  Fe  UDP.  It  was  found  that  a 
combined  effect  of  Fe  UDP  in  doses  (0,5- 1,0)  mg/kg  and  fractionated  irradiation  (lGr  and  2Gr, 
total  dose  8Gr)  decreased  the  lifetime  of  the  irradiated  mice  by  1 ,5-2  fold.  The  investigation  of 
total  effect  of  iron  UDP  and  fractionated  irradiation  of  mice  showed  that  essential  changes  took 
place  in  the  system  of  cyclic  nucleotides:  in  thymus  (a  radiosensitive  organ)  c-AMP  contents 
decreased  in  two  times,  in  liver  (a  radioresistent  organ)  c-AMP  changes  were  less  pronounced. 
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AIR  QUALITY  AND  ITS  HEALTH  CONSEQUENCES  IN  CENTRAL  BALIKESYR  TOWN 

TALAT  KOC 

fiefiarbfient  of  Qeografdty  Education.  Batykesir  University,  Necatibeif  Education  faculty .  Batykesir,  TUflUEB . 

(First  received  03  April  1998;  accepted  for  presentation  during  IAS-4) 

Air  pollution  is  one  of  the  important  problems  specifically  of  towns.  Recently,  the  problem  of 
air  pollution  is  rapidly  growing  in  the  central  Balykesir  town. 

One  of  the  important  negative  effects  of  air  pollution  is  the  increase  in  health  problems.  For 
example,  upper  respiratory  diseases  are  the  most  common  related  to  the  low  levels  of  air  quality. 
This  study  takes  this  problem  into  consideration  and  investigates  the  relationship  between  the  air 
quality  and  the  number  of  patients  who  register  for  upper  respiratory  problems  in  the  period  of 
1990  and  1995.  The  aim  of  this  study  is  to  draw  attention  to  the  relationship  between  the  two 
mentioned  above  and  relate  deaths. 

Among  the  elements  of  air  quality  only  sulphur  dioxide  (S02)  and  particule  matters  (PM)  are 
measured  in  the  central  town.  This  measurement  is  done  by  the  Laboratory  of  Public  Health  and 
the  Directorate  of  Environment.  For  the  air  quality  research,  the  average  values  of  S02  and  PM 
are  taken  into  consideration.  These  values  were  weekly  and  yearly  between  1990  and  1995.  For 
the  problems  of  health  research,  weekly  number  of  patients  who  were  applicant  to  the  health  units 
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in  the  central  town  and  suffer  from  upper  respiratory  diseases  were  investigated.  Nevertheless,  the 
problem  of  not  being  able  to  determine  the  number  of  patients  who  lived  in  the  central  town  was 
emerged.  Therefore,  this  problem  needs  to  be  considered  in  mind. 

In  Balykesir  central  town,  air  quality  and  Number  of  Patient  Applicants  (NPA)  values  are 
investigated  in  the  six  year  period  of  1990-1995.  Changes  related  to  time  in  the  air  quality  and 
NPA  values  and  relationships  between  the  two  are  attempted  to  find  out  with  the  help  of 
correlation  coefficient. 

There  have  been  found  obvious  fluctuations  in  the  air  quality  and  NPA  values  in  Balykesir 
central  town  (Figure:  1:  NPA  values  and  linear  trend;  2:  S02  values  and  linear  trend  and  3:  PM 
values  and  linear  trend).  While  in  the  warm  period,  air  quality  increases  and  NPA  values 
decrease;  in  the  cold  period  air  quality  decreases  and  NPA  values  increases.  Table  show  the 
relationship  of  59%  and  78%  between  the  NPA  values  and  S02  and  PM  values. 

There  is  a  tendency  to  increase  in  the  S02  and  PM  values  in  the  period  of  1990-1995.  While 
the  average  S02  value  of  70  pg/m3  in  1990  increased  86%  in  1995  and  reached  to  130  pg/m3;  the 
value  of  44  pg/m3  PM  increased  61%  and  reached  to  71  pg/m3.  With  parallel  to  the  changes  in  air 
quality,  while  the  weekly  total  of  NPA  was  in  819  in  1990,  it  reached  to  1718  with  a  110%  increase 
rate.  Zaim’s  work  (1997)  which  reported  better  air  quality  standards  in  big  cities  of  Turkey  in  the 
period  of  1990-1993  is  invalid  for  the  Balykesir  central  town.  Figure  shows  the  changes  in  air 
pollution  and  NPA  values  with  regard  to  time  and  tendency  lines.  While  the  tendency  of  increase 
for  the  NPA  is  y=  3.3  x  +  739.4,  for  S02  is  y=  0.2  x  +  79.7  and  for  PM  is  y=  0.1  x  +  47.6.  The 
correlation  coefficient  for  NPA  and  S02  is  70%;  for  NPA  and  PM  is  65%  in  the  1990-1995  period  (see  table). 

As  well  as  other  studies  this  research  also  showed  that  there  is  a  close  relationship  between 
the  air  quality  and  human  health.  It  was  noted  earlier  that  in  many  cities  in  Turkey  as  well  as  in 
Balykesir  only  S02  and  PM  values  are  measured.  However,  in  addition  to  these  values,  other  air 
quality  parameters  should  be  measured  in  order  to  prepare  a  base  for  the  more  detailed  research. 


Years 


The  effects  of  air  quality  on  health  come  out  in  short  or  long  term.  Upper  respiratory 
problems  may  be  due  to  air  quality  as  well  as  other  factors.  The  results  of  SO?  and  PM  values  and 
relationship  with  the  NPA  values  which  reach  78%  in  a  year  is  a  confirmation  of  this  effect.  As 
well  as  yearly  changes  in  the  air  quality  the  changes  in  the  period  of  a  year  also  show  the  close 
relationship  between  the  air  quality  and  NPA  values  (see  table). 

Balykesir  central  town  is  one  of  the  settlements  which  have  low  levels  of  air  quality  due  to  the 
effects  of  physical  environment  (Koc,  1997).  There  is  more  negative  tendency  in  the  air  quality 
when  the  1990-1995  period  is  taken  in  to  consideration.  Therefore,  there  is  need  to  prevent  the 
negative  effects  of  air  pollution. 


Copyright  1998  (c)  by  Aerosol  Technology  Ltd  Telephone/Fax:  +7(095)1474361 


AEROSOLS  1998  i  ol.  4c 


Page  No  237 


One  of  the  most  important  consequences  of  air  pollution  is  its  negative  effects  on  human 
health.  Particularly,  upper  respiratory  system  and  the  patients  who  suffer  from  related  diseases 
are  the  most  effected  in  the  short  run.  In  Balykesir,  there  have  been  found  that  there  is  a  close 
relationship  between  S02  and  PM  values  and  the  number  of  patient  applicants  (NPA).  There 
might  be  deaths  in  the  continuation  of  decrease  in  the  air  quality  and  in  the  case  of  strong  reverse 
movements  of  air.  It  should  be  noted  here  that  there  is  a  need  to  study  the  reasons  detail  behind  the  deaths. 

Although  there  is  the  need  for  cities  to  allow  a  good  environment  to  live  in,  Balykesir,  is 
difficult  to  say,  has  a  good  air  quality  environment.  If  the  increase  in  air  pollution  continues, 
Balykesir  like  many  cities  which  have  this  problem,  disasters  related  to  the  air  pollution  should  be 
expected.  Therefore,  it  is  suggested  that  detailed  studies  should  be  on  the  way  for  a  better 
environment  in  Balykesir. 

Koc,T.  (1997),  “Relationship  Between  The  Air  Quality  and  The  Physical  Environment  in 
Balykesir”  Environmental  Research  Forum.  Volumes  7-8  p.66-72 
Muezzinoplu,  A.  (1987)  Hava  Kirlilipinin  ve  Kontrolunun  Esaslary.  Dokuz  Eylul  Univ.  Yay. 
No:0908.87.DK.006.042  Yzmir. 

Pen,N.  (1997)  Balykesir  Kent  Merkezinde  1990-1995  Yyllary  Arasynda  Hava  Kirlilipi  ve  Ust 
Solunum  Yolu  Enfeksiyonlary  Arasyndaki  YliPki  (BasylmamyP  bitirme  calyPmasy).  BAU 
Necatibey  Ep.  Fak.  Cop.  Ep.  Bol.  Balykesir. 

Zaim,  P.(1997)  “Estimation  of  Health  Benefits  of  Air  Pollution  Abatement  For  Turkey  in  1990 
and  1993”  Environmental  Research  Forum.  Volumes  7-8  p.496-501 


Correlation  coefficient  (%)  between 
number  of  patients  and  SO2  -  PM 

Years 

S02 

PM 

1990 

67 

73 

1991 

71 

73 

1992 

63 

70 

1993 

75 

74 

1994 

71 

59 

1995 

78 

60 

1990-1995 

70 

65 
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PHYSICAL  TECHNIQUES  OF  ULTIMATE  ANALYSIS 
IN  ENVIRONMENTAL  MONITORING 
V.lkqudrYashoV,  LJS.LVLeY 

Jnstitute  of  Physics  of  St.  Petersburg  State  University,  Russia 
(First  received  01  June  1998;  accepted  for  presentation  during  IAS-4) 

Physical  techniques  of  ultimate  analysis  such  as  fluorescent  X-Ray  (RFA)  and  neutron- 
activation  (NAA)  analyses  allow  simultaneous  determination  of  2030  elements  in  each  analysis, 
the  measuring  time  not  exceeding  several  minutes.  Both  techniques  provide  low  measuring 
thresholds  and  high  sensitivity,  RFA  being  non-invasive  technique.  Practically  no  sample 
conditioning  is  required  in  the  majority  of  analyses.  The  application  of  these  techniques  provides 
data  on  a  space-time  distribution  of  elements  over  the  environment  under  investigation  which  is 
of  great  interest  and  meets  the  needs  of  ecological  surveillance  and  problems  of  climate. 

As  an  example,  the  analysis  of  atmosphere  samples  and  deposits  collected  in  Mexica  in  course 
of  determination  of  lower  atmosphere  optical-meteorological  parameters  after  the  eruption  of 
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Popocatepetl  and  Colima  volcanoes  in  1994-1995  has  revealed  that  the  effect  of  the  outburst  of 
volcanic  matter  dominated  the  environment  ranging  up  to  600  km  over  the  period  of  several 
months.  It  was  not  until  the  beginning  of  the  rains  season  that  the  composition  and  concentration 
of  elements  in  the  atmosphere  changed. 

Daily  measurements  of  elements  concentration  dynamics  in  the  atmosphere  taken  at 
Kemerovo  town  (in  1990)  in  addition  to  rather  routine  data  on  variations  of  elements  content  and 
degree  of  air  pollution  allowed  to  detect  the  supply  of  certain  metals  into  the  atmosphere 
produced  by  technogenic  sources  operating  for  a  short  period  of  time  during  the  night  hours 
(approximately  at  0  o'clock). 

The  mapping  of  industrial  and  some  other  technogenic  pollution  has  been  revealed  and 
recorded  during  synchroneous  measurements  at  a  variety  of  observation  points  in  course  of 
ANZAG-87  experiment  in  Alma-Ata  city.  Ultimate  analysis  has  revealed  the  directions  of 
pollutant  cloud  drifting  which  appeared  above  the  city,  as  well  as  approximately  estimate  the 
velocity  of  its  propagation  (as  far  as  25-30  km  from  the  city  the  concentration  peak  levels  of 
elements  such  as  Zn,Pb,S  were  recorded  every  3-5  hours).  Introducing  of  the  enrichment  factor 
into  the  data  processing  technique  allowed  in  a  number  of  cases  to  separate  the  effect  of  natural 
supply  of  pollutants  from  technogenic  supply. 

In  the  course  of  investigation  of  industrial  facilities  area  pollution  beyond  the  city  of 
Cheboksary  (in  1993),  vegetation  defoliage  and  snow  coverage  allowed  to  detect  a  ring  structure 
of  pollution  area  (2-3  rings)  containing  various  elements  ranging  up  to  50  km  outside  the  city. 

Ice  sediments  (deposits)  analysis  in  the  Pamir,  Tien-Shan,  and  Altai,  conducted  on  samples 
collected  during  the  scientific-  research  expeditions,  in  1984-1994,  from  large  areas,  has  indicated 
the  presence  of  sulphur  and  heavy  metals,  revealing  a  certain  effect  of  industry  on  atmosphere 
pollution  over  the  Central  Asia  territory  in  1972-1992. 
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PROBLEMS  OF  THE  DIESEL  PARTICULATES  ASSESSMENT  AND  REDUCTION 
KUTENEVVF,,  ZVGNGW  V.A.,  KORNILOV  G.S. 

Russian  Diesel  Jnstitute,  ftkone  7-095-/59/30/  fax  99930030 
(First  received  23  March  1998;  accepted  for  presentation  during  IAS-4) 

The  diesel  engines  are  being  largely  applied  as  power  units  for  various  vehicles  since  they 
have  the  highest  thermal  efficiency  in  comparison  with  the  other  heat  engines  and  are  capable  to 
provide  a  wide  range  of  power  output.  However,  in  re  cent  times  air  pollution  caused  by  the  diesel 
exhaust  gases  of  the  motor  vehicles  has  created  a  serious  problem  in  the  developed  countries. 

The  major  toxic  pollutants  of  the  diesel  exhaust  include  nitrogen  oxides  and  particulates.  The 
diesel  particulates  consist  of  solid  and  liquid  particles  of  various  composition.  The  solid  particles 
of  soot  formed  during  the  fuel  combustion  have  also  an  electric  charge.  To  assess  the  emission  of 
the  diesel  particulates  the  following  methods  at  present  are  widely  used: 

—  measurement  of  smoke  of  the  diesel  exhaust; 

—  measurement  of  specific  mass  emission  of  the  particulates  per  a  unit  of  work  done. 

The  most  widespread  smokemeter  is  of  a  light  extinction  type  (opacimeter).  The  opacity  of 
the  exhaust  gas  in  a  measuring  chamber  of  the  device  is  determined  by  means  of  the  loss  of 
intensity  of  a  light  emitting  source.  In  the  actual  operating  conditions  smoke  measurements  are 
made  at  increased  revolutions  of  the  idle  mode  of  an  engine  and  at  free  accelerations. 

The  mass  emission  of  the  automobile  diesel  particulates  is  determined  on  the  basis  of  bench 
tests  results  earned  out  under  the  13-mode  test  cycle  that  corresponds  to  actual  operating 
conditions.  The  particulates  are  collected  by  means  of  a  filter  from  the  exhaust  gas  that  has  been 
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preliminary  diluted  with  air  and  cooled  (to  the  temperature  lower  that  52oC)  in  a  special  tunnel. 

In  the  Russian  State  Research  Centre  NAMI  a  set  of  devices  has  been  developed  to  measure  a 
smoke  level  of  the  diesel  exhaust  mass  emission  of  diesel  particulates.  The  portable 
microprocessor  smokemeter  IDP-2  is  designed  for  smoke  measurements  of  diesel  powered 
automobiles  under  actual  operating  conditions.  A  power  supply  of  the  device  is  from  an 
accumulator  of  12V.  The  stationary  microprocessor  smokemeter  IDS-3  is  intended  for  smoke 
measurements  during  bench  tests  of  a  diesel  engine  and  has  a  remote  control. 

Both  of  the  mentioned  smokemeters  have  microprocessors,  software  of  those  ensures  the 
following:  statistical  processing  of  smoke  measurements  data;  an  automatic  adjustment  of  the 
device;  a  self  mulfunction  diagnosis. 

Metrological  features  of  the  smokemeters  comply  with  the  international  standards.  The 
portable  smokemeter  IDP-2  has  been  undergone  the  state  acceptance  tests  and  has  been 
certificated  for  application  in  Russia.  The  stationary  smokemeter  IDS-3  is  being  prepared  for  the 
acceptance  tests  and  certification.  A  prototype  of  the  minitunnel  for  mass  assessment  of  the  diesel 
particulates  is  passing  various  types  of  laboratory  tests.  In  comparison  with  minitunnels  being  in 
use  it  has  the  following  distinctive  features: 

—  an  advanced  system  of  the  isokinetic  gas  sampling  from  an  exhaust  pipe  of  diesel  engines 
designed  on  the  basis  of  a  swirl  valve; 

—  advanced  designs  of  gas  flow  meters  and  pressure  measurement  devices. 

The  minitunnel  as  a  whole  and  its  separate  systems  are  designed  to  comply  with  the 
international  standards.  To  reduce  diesel  particulate  emission  measures  to  modify  the  combustion 
in  side  the  cylinder  or  to  trap  particles  by  means  of  special  filters  incorporated  in  the  engine 
exhaust  system  are  applied. 

A  prototype  of  the  electromechanical  filter  based  on  combination  of  mechanisms  of 
electrostatic  precipitation  of  the  particles  and  their  trapping  by  filtration  has  been  developed  in 
NAMI  centre.  Preliminary  tests  of  the  filter  have  confirmed  it's  high  trapping  efficiency  (over 
80%)  at  very  low  pressure  drop. 

At  present  thorough  investigations  of  the  filter  are  being  carried  out. 


yflk  541.I8 

REMOTE  SENSING  OF  FOREST  FIRES  AND  THE  DIRECT 
RADIATIVE  FORCING  OF  FIRE  SMOKE 

LIZ. 

Canada  Centre  for  Remote  Sensing,  (Maura,  Canada 
(First  received  10  March  1998;  accepted  for  presentation  during  IAS-4) 

Smoke  aerosols  produced  by  fires  modify  the  earth’s  radiation  budget.  The  direct  impact  is 
referred  to  as  direct  radiative  forcing  (DRF).  Until  now,  studies  dealing  with  the  DRF  of  fire 
smokes  have  focused  on  the  top  of  the  atmosphere  in  tropical  regions.  This  study  investigates 
atmospheric  DRF  due  to  smoke  from  boreal  forest  fires.  The  presentation  include  two  parts. 
Part  I  deals  with  the  detection  of  forest  fires  by  satellite.  Part  II  is  concerned  with  the 
determination  of  DRF  by  fire  smoke. 

A  fire  detection  algorithm  was  designed  to  monitor  active  fires  using  individual  AVHRR 
images  across  the  Canadian  boreal  forest  zone.  It  takes  advantage  of  information  from  multi¬ 
channel  AVHRR  measurements  to  determine  the  locations  of  active  fires  on  satellite  pixels  of 
about  1  km2  under  clear  sky  or  thin  cloud  conditions.  Daily  fire  maps  were  obtained  showing  all 
fires  across  Canada  except  for  those  obscured  by  thick  clouds.  This  was  achieved  by  first 
composting  all  the  AVHRR  scenes  acquired  over  Canada  and  then  apply  the  fire  detection 
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(First  received  06  May  1998;  accepted  for  presentation  during  IAS-4) 

The  results  of  complex  investigations  of  interactions  of  aerosol  with  clouds  (fogs)  and 
precipitations  are  considered.  The  effectivity  of  this  process  is  evaluated.  The  evaluations  of  time 
variations  of  humid  scavenging  coefficient  obtained  from  the  data  of  nature,  laboratory  and 
numerical  experiments  are  presented.  The  purpose  of  this  work  is  to  summarize  the  results  of 
complex  investigations  of  dynamics  of  humid  scavenging  the  aerosol  by  clouds  and  precipitations, 
carried  out  by  specialists  of  MGO  during  last  years. 

Nature  experiments.  Their  purpose  is  to  obtain  the  data  of  the  effectivity  of  aerosol 
scavenging  by  precipitations  in  polluted  industrial  region  and  in  ecologically  clear  region.  The 
measurements  were  carried  out  in  warm  seasons  of  1993  -  1994  and  in  cold  period  of  1997  at  the 
meteorological  station  of  MGO  (Saint-Petersburg)  and  also  in  summer  1996  in  ecologically  clear 
region  at  the  east  of  Leningrad  Oblast  (at  the  Field  Experimental  Base  in  Turgosh). 
Photoelectrical  counter  PC.GTA  and  lidar  LIVO  were  used  for  measuring  aerosols. 

In  1993  -  1994  it  was  13  days  with  precipitations  during  the  aerosol  measuring.  The 
precipitations  were  of  different  intensity  and  continuance  and  were  related  to  different  synoptical 
situations.  Aerosol  measurements  were  carried  out  during  39  days.  Aerosol  concentration 
changed  about  2  -  3  times  a  day;  from  day  to  day  these  variations  reached  30  times.  It  was 
determined  by  air  mass  transfer,  the  wind  near  the  Earth  surface  and  local  aerosol  sources. 

The  data  of  measurement  were  subdivided  on  4  groups  for  evaluation  of  the  influence  of 
cloudiness  and  precipitationregime  on  aerosol  particle  concentration.  The  1-st  group  -  the  days 
when  cloudiness  was  nonsignificant  (related  to  heat  covection)  or  clouds  were  abscent  at  all. 
From  this  group  the  days  with  significant  cooling  were  selected  in  the  2-nd  group.  Convection 
during  the  days  of  the  2-nd  group  was  weak.  The  days  of  the  3-rd  group  are  that  of  significant 
cloudiness,  more  often  stratiform,  related  to  the  frontal  situation  or  the  warm  sector  of  the 
cyclon.  The  great  cloudiness  and  inversion  layers  in  the  atmosphere  prevented  the  development  of 
convection.  The  days  of  the  4-th  group  are  that  with  precipitations  in  the  period  of  observations 
(more  often  -  from  convective  clouds). 

In  some  days  synchronic  measurements  of  coefficient  of  weakening  radiation  and  that  of 
particle  concentration  were  carried  out  with  making  use  of  lidar  and  photoelectric  counter 
respectively.  Observations  demonstrated  good  agreement  between  time  variations  of  these 
characteristics. 

Lidar  sounding  data  demonstrated,  that  when  finishing  precipitations  some  period  of 
scavenging  the  atmosphere  was  observed.  17  days  with  precipitations  were  analysed.  The  days 
were  selected  in  particular  groups:  the  days  with  weak  precipitations  of  small  continuance  -  into 
the  1-st  group,  those  with  weak  but  long  precipitations  -  into  the  2-nd  one,  those  with  significant 
but  short-time  precipitations  -  into  the  3-nd  one  and  the  days  with  significant  and  long-time 
precipitations  were  selected  into  the  4-th  group.  The  effect  of  scavenging  was  the  most  distinct  in 
the  long-time  intensive  precipitations.  Data  available  show  that  The  effect  of  scavenging  takes 
place  in  1  -  2  hours  -  in  the  case  of  long-time  precipitations  (the  2-nd  and  the  4-th  groups).  In  the 
3-th  group  significant  but  short-time  precipitations  did  not  result  in  long-time  effect.  In  average 
this  effect  was  being  observed  in  30  min. 

In  winter  1997  were  22  days  when  measuring  the  concentration  of  aerosol  particles  d  >  0.3 
mkm  were  carried  out  (about  70  measurements  a  day).  During  5  days  measurements  were 
performed  in  snow.  For  example  on  18.03.1997  it  was  snowfall  of  weak  and  measurable  intensity 
in  Saint-Petersburg.  Before  and  after  precipitations  the  concentration  of  particles  of  all  sizes 
increased,  but  during  precipitations  it  decreased.  Scavenging  coefficient  was  approximately  equal 
for  particles  of  all  sizes  and  it-s  value  was  about  7,0  (-3)  --  8,0  (-3)  /s. 

The  experiment  of  10.08.96  carried  out  in  Turgosh  was  shown  as  an  example  of  aerosol 
measurement  in  ecologically  clear  region.  Precipitations  were  in  the  form  of  rain  (by  portions). 
The  results  of  the  experiment  showed  that  during  intensive  precipitations  great  increasing  the 
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the  diffractometrical  spectrometer  DFS-12.  The  preciseness  of  determination  is  10-10  mgr/m3 
The  results  of  the  analysis  are  given  in  the  table. 

As  it  is  seen  from  the  table  despite  the  place  and  time  of  the  samples  taking  utmost  possible 
concentration  (UPC)  of  benzopyrene  exceeds  the  limit  for  one  order  and  even  more.  It  is  set  that 
the  pollution  of  the  atmospheric  air  can  exceed  UPC  for  two  orders.  The  degree  of  the  air 
pollution  with  the  carcinogens  depends  on  the  air  flow  direction,  what  is  seen  from  the  experiment 
data  of  the  simultaneous  analyses  of  the  benzopyrene  content  in  the  air  samples  at  the  factory 
territory  and  2miles  from  it. 

Nevertheless  the  pollution  of  the  environment  with  the  carcinogens  is  not  only  a  result  of 
gases  amission  .  One  of  the  possible  and  really  existing  ways  of  the  soil  and  water  pollution  with 
the  carcinogens  is  the  soot  which  is  the  component  of  the  solid  emissions  of  the  factory  and  which 
made  approximately  289,902  tons/year. 

It  should  be  pointed  out  that  the  the  Dashiv  factory  soot  analysis  showed  that  in  1  kg  of  soot 
there  is  880  mkg  only  of  the  benzopyrene. 

The  study  of  the  pollution  of  the  adjoining  to  the  factory  territory  (area  of  12  knF)  for  carbon 
showed,  that  the  anomalies  for  the  carbon  are  characterised  by  the  medium  contrast,  maximum 
concentration  (Kk  =  3,57)  was  registered  at  the  distance  of  1  km  from  the  factory. 

ueSUl1LS  obtained  on  pollution  of  the  city  Striy  atmospheric  air  with  benzopyrene 
showed  that  the  concentration  of  the  carcinogens  considerably  exceeds  UPC.  Nevertheless,  if  the 
?^C/fntrati°n  of  benzopyrene  as  a  result  of  the  jams  while  the  intensive  city  traffic  (8.00a.m.  - 
16.00p.m.)  exceeds  UPC  54-58  times,  and  at  a  diminution  of  the  traffic  flow  (evening  -  night) 
benzopyrene  concentration  decreases  approximately  5-5,6  times,  but  anyway  exceeds  the  UPC  for 
one  order  ,  the  analysis  of  the  air  carried  out  in  the  settlement  zone  showed  the  considerable 
impact  of  the  industrial  enterprises  on  its  pollution  with  carcinogens.  Thus  the  content  of 
benzopyrene  varies  from  37,2  to  167,7ngr/m3.  This  fluctuation  can  be  connected  only  with  the 
direction  and  strength  of  wind  from  which  the  degree  of  distribution  (concentration)  of  the 
carcinogens  in  the  air  of  the  region  depends. 

Thus,  the  analysis  held  allowed  to  conclude  that  one  of  the  main  reasons  of  the  increase  of  the 
malignant  tumours  in  the  region  is  the  pollution  of  the  atmospheric  air  with  polycyclic  aromatic 
suDstzinccs . 

By  now  the  activity  of  The  Dashiv  Soot  Plant  is  suspended. 

*  Serth  R.W.,  Hugnes  Th.-Environ.  Sci.  Technol.,  1980,  v.14,  p.298-301 

Observed  area  The  time  of  the  air  selection  The  time  of  the  air  selection  Concentration  found 
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SOME  RESULTS  OF  MEASUREMENTS  OF  UV-B  IRRADIATION  AND  OTHER 
PARAMETERS  INFLUENCED  BY  AEROSOL  LOADING  OVER  DELHI 
S.K.PESHIN,  R.C.BHATIA,  S.K.SRlVASTAV,  S.P.PEROV*,  G.M.KRUCHENITSKY* 

Motional  Ozone  Center,  India  Meteorological  (department,  Codi  Jload,  Meur  2)eUu,  e-mail:  peskin@  imdemet, in 
Central  aerological  observatory,  1H1  700  Moscow,  Dolgoprudny,  (Pervomayslcaifa.  3,  e-mail:  sfierov@fterjiipU.acru 
(First  received  20  May  1998;  accepted  for  presentation  during  IAS-4) 

Global  changes  of  the  ozone  layer,  cloudiness,  radiation,  possible  UV-B  and  UV-A  trends, 
global  warming  and  reaction  of  the  biosphere  ( i.e.  vegetation's  parameters)  for  last  decades  are 
intensively  discussed  [1-4],  One  of  the  most  important  tools  to  determine  climatological  values 
and  long-term  changes  as  well  as  short-term  is  oscillations  of  these  parameters  which  modulate 
UV  (the  total  ozone  amount,  cloudiness,  aerosol  loading  and  other  factors).  Models  that  simulate 
typical  values  and  prediction  of  changes  in  UV  radiation  for  different  atmospheric  conditions 
need  to  be  used  [3]. 

The  Ozone  Center  of  India  Meteorological  Department  started  the  observations  of  spectral 
irradiance  of  global  solar  UV-B  (320-290  nm)  in  Delhi  (28.6  N,77.2  E)  by  using  Brewer  Ozone 
Spectrophotometer  (#089)  since  1994.  The  calibration  of  the  instrument  were  performed  in  1994 
in  Canada. 

Observations:  Total  ozone  amount  by  Dobson/Brewer,  vertical  distribution  of  ozone  by  ozone 
sounds  manufactured  by  IMD,  IMD  took  part  in  the  international  intercomparison  of  ozone 
sounds  at  Julich,  Germany- 1996,  UV-B  by  Brewer,  Global  and  diffuse  radiation  by  pyranometer. 
IMD  participated  in  the  international  intercomparison  of  Dobson  spectrophotometer  at 
Tisukuba,  Japan- 1 996  and  Pyranometer  international  intercomparison  at  Davos  (Switezerland- 
1996).  Other  meteorological  observations  were  also  taken  into  account  for  this  study. 

Examples:  Integrated  global  radiation  from  1-25  April  1998  max.  12/4/98  clear  day  25 
MJ/M2,Min.  21/04/98  dusty  15  MJ/M2,Mean  21  MJ/M2,  Integrated  diffuse  radiation  values: 
Max.  15/04/98  13  MJ/M2,  Min.  13/04/98  6  MJ/M2,  Mean  value:  9  MJ/M2. 

On  22/04/98  extensive  ozone  and  radiation  measurements  were  taken  showing  the  following 
results:  Total  ozone  amount  shows  diurnal  variations  with  period  about  six  hours  and  the 
difference  maximum  and  minimum  was  about  7  DU.  Diffuse  and  UV-B  radiation  shows 
variations  (UV-B  more  detailed).  Maximum  UV-B  radiation  observed  in  the  month  of 
April, 8, 1996  about  3MJ/M2  Ozone  sonde  flight  taken  on  22-04-1998  shows  the  following  results: 
Temperature  profile  was  peculiar  for  this  season  as  there  were  two  tropopause.  Ozone  sonde  also 
showed  two  maximum  values  on  the  troposphere  which  is  unusual  for  April  month.  It  may  be  due 
to  El  Nino  [5].  All  analysis  of  data  shows  negative  trend.  More  analysis  will  be  continued  for  this 
year  under  Indo-Russian  cooperation  in  the  Meteorology  and  Ozone/Aerosol  studies. 

First  the  combined  observations  of  such  important  parameters  as  UV-B  irradiation  (diffuse  and 
global),  O3,  total  irradiation,  turbidity  were  carried  out  in  Delhi  which  is  one  of  the  biggest 
magapolics  in  tropics.  The  population  of  Delfi  is  round  about  12  million  and  vehicles  are  about 
2.4  million. 

Analysis  of  data  obtained  shows  that  in  spite  of  constant  meteorological  and  climatological 
parameters  in  this  part  of  India,  evident  negative  trend  in  UV-B  irradiation  was  obtained  for  last 
two  years  possible  reason  and  mechanisms  of  that  will  be  discussed. 

1.  Belinsky  et  al.  The  ultraviolet  radiation  of  the  sun  and  of  the  sky,  Lomonosov  Moscow  State 

University,  Moscow,  1968.-22SP(in  Russian). 

-  ■ 
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Climate,  Vol.  9,  1996.-p.  1319-1327. 
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4.  Varotsos  C.,  Kondratyev  K.Ya.  and  Katsikis  S.  On  the  relationship  between  total  ozone  and 

solar  ultraviolet  radiation  at  St.Peterbourg,  Russia,  GRL,  Vol.22,  No.24,  December  15  1995 
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POTENTIAL  EFFECTS  OF  AIR  POLLUTANTS  ON  THE  FOREST 
LEVENT  saYlan,  QRHAN  SEN,  HUSEYlN  TOROS 

Istanbul  Technical  University,  2)efiart>nent  of  Meteorology ,  80626,  MaslaJc,  Istanbul/ TUJlftCy 
(First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

1.  INTRODUCTION 

The  air  pollution  is  important  problem  of  Istanbul,  which  is  the  biggest  city  of  Turkey  with 
the  population  of  1 2  million.  The  source  of  the  pollutants  in  Istanbul  can  be  divided  two  main 
groups.  One  of  them  is  the  heating  during  winter  and  industrial  activities.  Second  important 
source  is  the  emission  from  the  motor  vehicle  traffic. 

Growing  air  pollutant  lead  to  research  relation  between  air  pollution  and  forest  in  last  years 
all  over  the  world.  For  this  reason  a  lot  of  countries  build  stations  for  measure  of  air  pollution. 
The  aim  of  these  studies  are  determination  of  the  source  for  the  air  pollution  and  protection  from 
their  harmful  effect.  Unfortunately,  there  is  no  air  pollution  station  systems  over  Turkey. 
Especially,  the  importance  of  the  air  pollution  determination  is  well  appriciated  when  the  heavy 
traffic  of  the  city  considered.  The  biggest  forest  around  Istanbul  is  “Belgrad  Forest”,  which  is 
main  oxygen  source  of  the  life.  Belgrad  forest  is  under  the  pollution  because  of  the  highways  near 
the  forest  and  recreational  areas. 

Pollution  is  not  only  effected  by  emission,  but  also  is  effected  by  the  other  sources  like  long  range 
transportation.  For  example,  it  was  calculated  that  about  70  %  of  sulfur  deposition  are  imported 
from  the  other  countries  in  Austria.  In  1980  the  presence  of  NOx  in  Canada  had  increased  1 . 
million  ton  per  year  because  of  transportation  (Keith  et  al.,  1989;  Adriano  et  al.,  1989). 

In  this  study,  the  effects  of  some  air  pollutants  like  COx,  HC,  Pb,  NOx,  SOx  because  of  heavy 
traffic  have  been  investigated  through  the  Belgrad  Forest  area  in  Istanbul  for  a  short  time  period, 
due  to  the  fact  that  the  major  source  of  the  air  pollution  in  Istanbul  is  the  emissions  from 
vehicles  (Sahin  et  al,  1995). 

2.  CALCULATION  OF  THE  EMMISIONS  FROM  VEHICLES 

In  this  study,  two  different  methods  are  used  to  calculate  the  emissions  from  vehicles  to  the 
atmosphere.  First  method  is  based  on  the  emission  from  gasoline  and  diesel  engines.  The  second 
method  is  based  the  vehicle  speed  (Mellanby,  1991).  Therefore,  the  average  motor  vehicle  speed  is 
assumed  60  km/hour  for  the  calculation  of  emissions  and  Table  1  is  used  to  estimate  the  emission 
source  from  the  fuel  type. 
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Table  1.  Average  motor  vehicle  emissions  depend  on  fuel  type  (g/km) . 


Fuel  type 

CO 

HC 

NOx 

PM 

SOx 

Pb 

Diesel 

16.1 

1.8 

3.0 

0.05 

0.05 

0.2 

Motorine 

0.72 

2.2 

16.5 

1.5 

2.0 

- 

The  following  equation  is  used  to  calculate  the  values  in  Table  1 . 

E=2Ef  *  Nv  *  d 

Where,  Ef  is  Emission  factor;  Nv  is  number  of  motor  vehicle;  d  is  distant  and  the  coefficient  2  is 
for  two  ways. 


3.  RESULTS  AND  CONCLUSION 


During  the  period  of  this  study  ,  the  cars  are  counted  according  to  type  of  the  fuel 
consumption.  Figure  1  shows  the  number  of  cars  type  of  fuel  used  for  the  vehicle. 

During  this  study,  five  different  routes  are  carried  out  to  calculate  motor  vehicle  emission  in 
Belerad  forest.  In  addition  to  this,  the  total  emission  value  of  these  routes  is  also  summarized  in 

Table  2.  '  J 

As  seen  in  Table  2,  the  all  pollutants  not  change  much  in  the  week  days.  In  contrast  the 
concentration  of  pollutants  increase  about  4  times  for  HC,  3  times  for  NOx,  Pb,  CO  and  2  times 
for  PM  and  SOx  durine  weekend.  The  most  of  these  pollutants  come  from  diesel  engines.  The 
total  Carbon  Monoxide  (CO)  emission  changes  from  494  to  534  kg/day  except  weekend.  The 
same  way.  the  total  Hydra  Carbon  (HC)  deposition  is  about  700  kg  per  week.  Total  Nitrogen 
Oxygen  (NOx).  PM  and  SOx  reached  1150  kg,  48  kg,  48  kg  per  week,  respectively.  The  total  Pb 
is  calculated  64  kg  per  week.  These  results  show  that  the  CO  deposition  occurs  as  the  very  the 
very  important  part  of  the  calculated  pollutants. 

The  risk  of  the  air  pollution  on  other  living  organisms  as  well  as  the  forest  can  be  better  predicted 
if  longer  observ  ations  are  made  throughout  the  winter  . 


Table  2.  Daily  total  emission  from  motor  vehicle  in  Belgrad  forest  (kg/day). 


Days 

CO 

HC 

NOx 

PM 

SOx 

Pb 

1 

D 

M 

T 

|d 

M 

T 

D 

M 

T 

D 

M 

|TJ 

D 

M 

It 

m”1 
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Monday 

508 

4 

512 

57 

4 

61 

95 

99 

2 

4 — 

4 

6 

u 

Tuesday 

495 

4 

498 

55 

4 

59 

92 

a 

a 

■ 

a 

a 

m 

m 

■ 

Wednesday 

491 

■ 

g^j 

m 

■ 

59 

91 

a 

a 

■ 

a 

2 

m 

m 

■ 

Thursday 

495 

59 

92 

a 

96 

a 

a 

m 

m 

m 

■ 

Friday 

529 

a 

59 

m 

64 

99 

5 

103 

a 

m 

m 

m 

Saturday 

1725 

5 

1730 

193 

a 

198 

321 

5 

326 

m 

a 

m 

a 

a 

Sunday 

1786 

6 

1792 

200 

6 

205 

333 

6 

339 

6 

1_ 

— 

22 

D:  Diesel  fueled,  M:  Motorine  fueled,  T:  Total 


These  air  pollutants  cause  the  acid  precipitation.  According  to  Eruz  and  others  (1995)  42.51  % 
of  the  total  precipitation  during  winter  season  is  acidic  in  Belgrad  forest.  Acid  precipitation  has 
direct  and  indirect  affects  on  trees.  Direct  affects  change  the  mineral  uptake  and  damage  to 
tissues  of  plant.  Indirect  affects  can  cause  to  change  mineral  nutrient  availability,  increase  the 
toxic  materials  and  decrease  the  frost  resistance  of  trees.  All  of  these  affect  can  cause  a  tree  to  die. 
Increased  soil  acidity  can  result  in  increased  solubility  of  heavy  metals.  NOx,  CO,  SOx  Pb  and 
HC  may  influence  photosynthesis  and  respiration,  insect  pest  of  trees  in  Belgrad  forest.  It  is” 
necessary  to  estimate  the  main  source  of  the  air  pollutants. 

As  a  result,  it  is  necessary  to  build  a  measuring  and  monitoring  system  of  atmospheric  pollution 
in  the  future  not  only  for  Belgrad  forest,  for  all  forest  area  of  Turkey. 
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METAL  OXIDES  -  THE  MAIN  COMPONENTS  OF  TROPOSPHERIC  SOLID 
AEROSOLS  UNDER  THE  EARTH'S  ATMOSPHERE  CONDITIONS 
ZAKHARENKO  V.S.,  PARMON  V.N. 

Boresko  3ns  i  e  of  Ca  ahfsis.  No  osibirsk  630090.  31  ssia 
(First  received  20  February  1998;  accepted  1/6/98  for  presentation  during  IAS-4) 

The  tropospheric  solid  aerosols  contains  considerable  concentration  of  insulator  oxides  such 
as  S1O2  ,  AbOj  ,  MgO,  Cat),  but  being  in  a  "pure"  state,  these  oxides  are  able  to  absorb  light 
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efficiently  only  in  the  wavelengths  region  shorter  than  300  nm.  For  these  insulator  oxides  to 
absorb  the  solar  radiation  with  the  wavelength  >  300  nm,  they  need  to  be  sensitized  to  this 
spectral  region.  Sensitization  of  the  metal  oxides  in  atmospheric  conditions  is  possible  as  a  result 
of  surface  compounds  formation,  e.g..  after  adsorption  of  gas  phase  components  of  the  atmosphere. 

The  composition  of  the  adsorbed  layer  of  the  aerosol  oxide  is  determined  either  by  a  relatively 
high  concentration  of  the  corresponding  compounds  in  the  atmospheric  gas  phase  or  by 
selectivity  of  the  adsorption  by  components  of  the  solid  aerosol.  It  may  be  expected  upon 
formation  of  the  adsorbed  layer  on  the  surface  of  insulator  oxides  that  these  will  be  sensitized  to 
the  solar  radiation  reaching  the  Earth's  troposphere. 

For  example,  the  atmosphere  exposed  magnesia  was  found  to  absorb  light  with  wavelengths 
shorter  than  400  nm  with  maximum  at  360  nm  [1],  while  such  absorption  being  absent  on  the 
magnesia  samples  exposed  to  a  rigid  oxygen-vacuum  pretreatment. 

After  long  ageing  in  ambient  air,  calcium  oxide  powder  also  starts  to  absorb  at  wavelengths  300- 
400  nm.  This  absorption  band  decreases  drastically  after  rigid  oxygen-vacuum  treatment  of  the 
sample  at  conditions  like  those  for  MgO. 

In  this  work  we  studied  photostimulated  adsorption  of  "methane"  and  "ethane"  set  freones 
(CF2CI2  -  freon  12,  CF3CH2F  -  freon  134a,  respectively)  on  the  surface  of  the  air-exposed 
calcium  oxide  at  room  temperature  in  presence  of  water  vapour  and/or  dried  air. 

Under  the  atmospheric  conditions  calcium  oxide  reacts  with  water  vapour  and  transmutes  to 
calcium  hydroxide.  Calcium  oxide  being  suspended  in  water  transforms  totally  to  calcium 
hydroxide  which  was  used  to  cover  the  reactor  wall  made  of  molybdenum  glass.  When  the  reactor 
wall,  covered  with  hydroxide  calcium,  are  exposed  to  ambient  air  for  long  time,  hydroxide 
converts  partly  to  calcium  carbonate  due  to  presence  of  CO2  in  the  air.  After  soldering  to  a  high- 
vacuum  setup,  the  reactor  was  evacuated  at  room  temperature  for  several  hours. 

Such  prepared  surface  calcium  hydroxycarbonate  does  not  adsorb  freones  12  and  134a  in  the 
darkness,  being  able,  however,  to  adsorb  solely  freon  134a  under  the  illumination.  The 
photoadsorption  activity  of  the  calcium  hydroxycarbonate  with  respect  to  freon  1 34a  is  observed 
at  the  wavelengths  shorter  than  400  nm,  in  the  range  of  the  optical  absorption  of  air-exposed 
CaO. 

When  the  freon  photoadsorption  occurs  in  presence  of  air,  dried  preliminary'  by  its  passing 
through  a  trap  cooled  with  liquid  nitrogen,  the  quantum  efficiency  and  the  action  spectrum  of  the 
freon  134a  photoadsorption  change  only  slightly.  Photoadsorption  of  oxygen  from  air  is  observed 
too,  the  red  edge  of  this  photoadsorption  locating  at  360  nm  ;  note,  that  the  same  red  edge  has  been 
reported  for  the  oxygen  photoadsorption  on  CaO  exposed  to  rigid  oxygen-vacuum  treatment. 

This  work  has  been  supported  by  the  Grant  A?  98-03-32311 from  the  Russian  Foundation  of 

Fundamental  Researches. 

1.  V.S.Zakharenko,  V.N.Parmon.  Catal.  Today,  39  (1997)  243. 
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SOME  MEASURED  ELECTRICAL  PARAMETERS  AND  SOME  DERIVED 
AEROSOL  PARAMETERS  IN  THE  TROPICAL  STRATOSPHERE  OVER  INDIA 

5.P.SUPTA  >,  S.P.PEROV  2 

*  TPJtD,  Mhmedabad  380009.  India  (Rax:  0090-079-6560502,  e-mail:  sficf@4 firl .ernet .in ) 

2  CJO.  Moscow  197700,  Russia  (Ran:  7-095-5763327,  e-mail:  sftervo® fier  Jtipti .ac  xuj 

( First  received  01  May  1998;  accepted  for  presentation  during  IAS-4) 

Low  latitude  middle  atmospheric  electrodynamics  has  a  number  of  interesting  features  such  as 
low  flux  of  Galactic  Cosmic  Rays  (GCR)  due  to  high  cut-off  rigidities  (R),  higher  solar 
electromagnetic  radiation  intensities  and  mesospheric  ionization,  large  scale  convection  and 
widespread  lightning  phenomena,  equatorial  waves  Kelvin  and  Rossby,  powerful  tidal  and 
gravity  waves,  higher  tropopause  level  and  special  characteristics  associated  with  the  equatorial 
electrojet.  These  special  features  play  a  vital  role  in  governing  the  electrodynamics  of  the  global 
middle  atmosphere.  In  India,  a  well-coordinated  multi-institutional  campaign  was  organized 
under  MAP  (Middle  Atmosphere  Program)  to  carry  out  balloon  and  rocket  borne  experiments  to 
measure  electrical  parameters  of  the  middle  atmosphere.  The  measured  parameters  include 
electron/ion  densities  and  mobilities,  polar  ion  conductivities  and  electric  fields.  The  experiments 
were  carried  out  during  different  seasons  and  solar  activity  epochs.  The  results  obtained  from 
these  investigations  are  discussed  and  compared  with  similar  measurements  over  middle  latitude 
stations  to  assess  the  integrated  effect  of  the  global  atmospheric  electrodynamic  phenomenon 
[Chakravarty  et  al. ,  1 997]. 

A  series  of  ion  concentration  measurements  in  the  atmosphere  was  performed  by  the  Central 
Aerological  Observatory  [Ermakov  et  al,  1991,  Ermakov  et  al.  1993,  Ermakov  et  al.,  1998].  The 
ion  concentration  (n)  was  measured  with  balloon-borne  ion  aspiration  chambers  (like  Gerdien 
capacitor):  It  is  a  metallic  rectangular  box  300  mm  in  length  with  an  air  inlet  230x50  mm  sq.  A 
flat  plate  inside  the  box  made  up  of  a  central  electrode  for  collecting  light  negative  ions.  The 
voltage  15  V  was  applied  between  the  central  and  external  electrodes,  and  the  current  between 
these  electrodes  produced  by  the  light  negative  ions  was  measured.  Small  routine  aerological 
balloons  were  used,  and  the  air  flow  through  the  chamber  was  maintained  by  their  lifting.  The 
ascent  speed  of  balloons  was  defined  by  radar.  The  expression  n=  I/(eUS),  where  I  is  the  central 
electrode  current,  e  is  the  electronic  charge,  U  is  an  air  flow  rate,  and  S  is  the  inlet  area  of  the 
chamber. 

The  observations  were  conducted  at  different  latitudes  for  time  period  near  the  last  maximum 
solar  activity  (no  SPE's  or  Forbush  decreases  took  places  during  balloon  launchings).  The  key 
observations  (for  analysis  followed)  were  carried  out  in  May  -June  1990  (Indo/USSR  Joint  Ozone 
Campaign)  from  TERLS,  Thumba  with  geographic  coordinates  8  N,  77  E  at  the  geomagnetic 
equator  (R=17.3  GV).  The  launching  dates:  May  8/9  (2  -  day  and  night),  May  24  (2),  May  25  (3) 
and  June  6/7  (2).  Wind  (W)  measurements  were  done  simultaneously  by  radar  tracking  the  same 
radiosonde  and  temperature  (T)  measurements  were  made  by  standard  thermometer.  The  low 
variability  of  n  (10%)  was  observed  near  tropical  hygropause  (20  km).  Some  profiles  of  n,  T  and 
W  show  a  wavelike  structure  and  a  good  correlation  between  them.  They  seem  to  be  interpreted 
as  being  due  to  gravity  waves,  tides  and  dynamical  disturbances  (i.e.,  May  8/9  profiles  of  n  were 
very  different  possibly  due  to  severe  tropical  cyclone  AP  -  May,  1990). 

Analysis  of  all  data  obtained  (45  obs.  at  Antarctica  site,  Russian  sites  at  middle  lat.)  was 
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based  on  relative  latitudinal  changes  of  both  n  and  the  intensity  of  ionizing  OCR  particles  in  the 
atmosphere.  The  results  argue  that  at  the  stratospheric  altitudes  (10  -  30  km)  the  relationship 
between  the  ion  production  rate  q  and  n  is  linear  rather  than  square  law  as  is  commonly  accepted 
[Ermakov  et  al.  1998].  It  means  that  instead  of  two  order  chemical  reaction  we  have  one  order 
reaction  which  is  typical  for  aerosol  light  ion  [Perov,  1998]  or  atom/molecule 
attachment/recombination.  So  b  (in  q=bn,  instead  q=ann  as  is  commonly  accepted)  is. 
b=3,14(nv)(NRR).  where  N  -  concentration  of  aerosols  with  mean  (effective)  radii  R,  v  -  mean 
thermal  velocity  of  light  ions  [Perov,  Khrgian  1980],  Then  the  important  information  about 
aerosol  parameters  could  be  derived  from  measurements  of  n  and  I  (q  is  proportional  to  I).  But 
for  the  geomagnetic  equator  I  (and  q)  are  enough  stable  at  the  given  altitudes  because  a  relatively 
small  seasonal  variations  of  thermodynamical  parameters  in  the  lower  and  middle  tropical 

stratosphere.  .  . 

Conclusions:  1 .  Relatively  large  spatial-temporal  variations  in  the  conductivity  and  light  ion 
concentrations  in  the  stratosphere  over  Hyderabad  and  Thumba  observations  caused  mainly  by 
dynamics  of  the  atmosphere  rather  then  accuracy  and  others  factors.  This  will  be  demonstrated 
by  influencing  gravity  waves  and  tropical  cyclone  disturbances.  2.The  important  aerosol 
combined  parameter  (value  ~  NRR)  was  very  stable  (constant)  at  altitudes  15-30  km  for  all  the 
latitudes  of  both  hemisphere  where  balloon  launching  were  conducted  for  the  period  1988-1992 
(exclude.  SPE  &  F.E.)  from. 

Recommendations.  1.  Small,  economical  and  sensitive  multi-sensor  (T,  W,  ozone,  aerosol, 
electrical  parameters)  could  be  developed  for  both  balloon  and  small  rocket  [Ermakov  et  al., 
Vasilyev  et  al.]  routine  sounding  the  atmosphere  for  studying  dynamical  and  photochemical 
short-term  and  long-term  as  well  as  other  processes  in  the  middle  atmosphere.  2.  Balloon 
experiments  at  a  site  like  Hyderabad  for  intercomparison  of  both  Indian  and  Russian  techniques 
used  for  electrical  parameters  measurements  with  a  correlative  measurements  of  aerosol 
parameters  by  both  remoute  (ground-based  and  space-born)  and  in-situ  instruments  are  very 
desirable. 
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We  consider  the  characteristics  of  the  background  stratospheric  sulfate  aerosol  layer  and 
show  how  microphysical  processes  along  with  transport  can  lead  to  the  observed  properties  of  the 
layer. 

It  is  generally  believed  that  the  source  of  the  stratospheric  sulfate  particles  is  binary  nucleation 
of  sulfuric  acid  and  water  to  form  solution  particles.  This  process  would  take  place  preferentially 
m  the  tropical  upper  troposphere  and  the  particles  would  then  be  transported  by  updrafts  into  the 
lower  stratosphere. 

We  show  results  of  nucleation  studies  based  on  the  classical  heteromolecular  nucleation 
theory  as  adapted  for  the  presence  of  hydrates.  However,  in  the  upper  troposphere 
environmental  conditions  are  such  that  the  critical  nucleus  is  very  small,  containing  just  a  few 
molecules  of  sulfuric  acid.  Under  these  conditions,  a  nucleation  process  may  not  be  necessary 
and  the  direct  coagulation  of  hydrates  may  be  the  dominant  mechanism  for  sulfate  particle 
formation  We  compare  the  two  processes  and  show  how  they  can  affect  the  size  distribution  of 
the  aerosol  in  the  lower  stratosphere. 

The  particles  remain  for  most  of  their  lifetime  in  the  "tropical  stratospheric  reservoir"  where 
they  grow  larger  by  means  of  condensation  and  coagulation.  We  show  that  these  processes  alone 
do  not  lead  to  the  observed  size  distributions.  To  match  the  observed  size  distributions  requires 
the  mixing  of  older  and  newer  air  parcels. 

That  is,  fresh  aerosol  particles  will  be  much  smaller  than  particles  that  have  been  in  the 
stratosphere  for  long  periods  of  time.  However,  a  simple  mixing  of  air  masses  still  does  not  yield 
expected  results.  It  is  necessary  to  include  the  sedimentation  of  particles  to  get  size  distributions 
that  are  in  agreement  with  measurements. 

OA  JieTTtransP°rt  of  the  aeroso1  particles  to  mid-latitudes  can  be  studied  using  data  from  the 
SAGE  II  satellite  system.  We  show  that  this  process  leads  to  a  gradual  lowering  of  the  aerosol 
layer.  The  data  also  suggest  a  decrease  in  the  particle  number  density.  We  suggest  that  this 
decrease  is  accomplished  by  several  different  mechanisms,  such  as  sedimentation  of  larger 
particles  and  the  removal  of  particles  near  the  tropopause  by  cumulus  clouds  that  pierce  into  the 
stratosphere.  However,  as  suggested  by  recent  studies  in  stratospheric  dynamics,  the  most 
unportM  removal  process  is  probably  non-isotropic  transport  through  tropopause  folds 

The  aerosol  particles  that  are  carried  to  very  high  latitudes  will  be  trapped  in  the  polar  vortex 
during  the  winter  months.  As  the  temperature  decreases,  these  sulfate  particles  may  serve  as 
condensation  nuclei  for  the  formation  of  polar  stratospheric  cloud  particles.  We  consider  the 
tormation  of  ternary  system  particles  and  show  that  modeled  results  agree  with  observations  of 
the  clouds  by  the  SAM  II  satellite  system  during  periods  of  time  when  ternary  system  particles  are 
expected  to  exist. 


In  summary,  we  show  how  nucleation,  condensation,  coagulation,  and  sedimentation  along 
with  transport  can  account  for  the  observed  properties  of  the  stratospheric  aerosol  layer. 
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MICROPHYSICAL  PARAMETERS  OF  STRATUS  CLOUDS 
IVLEV  L.S.  1,  MELNIKOVA  LN. 2 

1  St  Petersburg  State  University,  Physical  Institute, 

Ulyanovstcaya  Str .,  1  ,  Petrodvorets,  St  Petersburg ,  198901,  Russia,  Tel.  +7-812-9289572,  5529559 
2  Research  Centre  for  Ecology  Safety,  Russian  Academy  of  Sciences, 
for/iusnaya  Str .,  18,  St  Petersburg ,  197110,  Russia 
(First  received  12  March  1998;  accepted  01.06. 98  for  presentation  during  IAS-4) 

This  presentation  is  the  continuation  of  earlier  studies  on  theoretical  and  applied  aspects 
concerned  the  vertical  profiles  determination  of  the  stratus  cloudiness  radiative,  optical  and 
microphysical  characteristics  from  airborne  cloud  sounding  data.  The  retrieval  of  microphysical 
natural  stratus  clouds  parameters  is  necessary  for  problems  connected  with  cloudiness  structure, 
dynamics  and  modelling  investigation  and  with  ecological  monitoring  of  the  atmosphere 
pollution.  Main  parameters  of  cloud  aerosols  are  mean  radius  and  spectral  values  of  the  refractive 

index  imaginary  part.  . 

The  methodology  of  the  stratus  cloud  optical  and  microphysical  parameters  (optical 
thickness,  single  scattering  albedo,  mean  radius  and  refractive  index  imaginary  part)  retrieval  was 
proposed  earlier  by  the  authors  on  the  basis  of  airborne  radiative  measurements  at  the  cloud  top 
and  base  data.  The  cloud  layer  was  considered  without  taking  into  account  vertical 
inhomogeneity  of  optical  and  microphysical  parameters. 

It  is  known  that  atmospheric  aerosols  (including  aerosols  of  anthropogenic  origin)  accumulate 
in  low  clouds  and  their  vertical  distribution  is  variable.  Thus  it  is  important  either  to  determine 
averaged  microphysical  parameters  of  the  whole  cloud  and  obtain  their  vertical  variations  with 
purpose  of  the  aerosols  pollution  and  features  of  their  distribution  studying  in  cloudy  conditions. 
Here  the  methodology  above  mentioned  applied  to  airborne  radiation  experiments  data,  which 
were  accomplished  in  extended  stratus  clouds  above  the  Ladoga  Lake  (24  Sept.  1972  and  20  Apr. 
1985)  and  the  Kara  Sea  (1  Oct.  1972).  Spectral  downward  and  upward  irradiances  were  measured 
at  clouds  top  and  base  and  inside  clouds.  Spectral  values  of  volume  scattering  and  absorption 
coefficients,  the  complex  refractive  index  imaginary  part  and  mean  radius  were  obtained  in  cloud 
layers  between  measurements  levels. 


1556- 

YflK  541.18 

AEROSOLS  AS  A  CAUSE  OF  OZONE’S  VARIABILITY  IN  SPACE  AND  TIME 
LS.  IVLEV  V.P,  CHELIB  A.NO V  2 

1  Institute  for  Physics,  StPeterburg  State  University,  Russia 
2  OPTCC  Ltd,  St.  Petersburg,  Russia  ckel@  lehnedial  sfib  su/Tax:  7-812-2185159,  7-812-3277222 
(First  received  01  June  1998;  accepted  for  presentation  during  IAS-4) 

The  time  variability  of  ground  ozone  content  has  as  regular  (pseudoperiodical)  so  unregular 
character.  The  first  type  of  variability  is  caused  by  sunearth  connections  as  well  atmosphere 
general  circulation  and  wave  motion.  The  statistic  analysis  of  ozone  experimental  data  has  been 
carried  out  to  determine  different  fluctuation  periods  from  minute  to  season  variations  for 
various  climate  regions  from  polar  to  tropical  latitudes. 

Daily,  48  hours  and  season  variations  are  shown  evidently.  The  variations  with  shorter 
periods  depend  on  many  factors  including  observation  latitude,  profile  and  type  of  ground 
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surface.  An  interference  of  wave  processes  of  different  origins  which  is  responsible  for  period 
duration  changes  is  assumed  to  exist.  A  special  attention  was  paid  to  the  nature  of  fluctuations 
with  periods  from  5  to  7  minutes.  The  second  type  of  variability  is  caused  by  aperiodic 
atmospheric  processes  in  particular  by  discharging  ozone  destructing  and  ozone  generating 
substances  of  different  concentrations  and  flow  rates  into  atmosphere.  Sources  of  aerosols  of 
different  nature  as  well  nitrogen  oxides,  organic  substances  have  a  special  significance. 
Experimental  data  on  ozone  concentrations  in  dependence  of  aerosols  and  nitrogen  oxides  are 
considered. 
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ALTITUDINAL  AND  SPECTRAL  PROFILES  OF  ATMOSPHERIC  AEROSOL 
EXTINCTION  IN  0.4-12.0  jliM  REGION:  STRATOSPHERIC  BALLOON 

EXPERIMENTS 

KISELEVA  M.,  RESHETNIKOVA  L,  KAZBAflQVW. 

S.J.  Vavilov  State  Optical  Institute,  girjevaga  f2,  /9903 St.  -feterburg. Russia 
(First  received  10  January  1998;  accepted  for  presentation  during  IAS-4) 

Spectral  atmospheric  transmittance  in  the  region  0.4-12.0  pm  based  on  balloon  experiments 
has  been  analysed  and  generalized.  These  experiments  have  been  carried  out  up  to  35  km  height 
by  authors  of  this  report  during  of  last  ten-twelve  years  in  different  geographical  regions 
(Russian,  Kazakhstan  ,  France)  and  different  periods  of  volcanic  activity.  Altitudinal  and  spectral 
dependencies  of  atmospheric  aerosol  extinction  in  region  of  two  atmospheric  windows  (0.4-0. 8  pm 
and  8.0-12.0  pm)  was  considered.  The  influence  of  volcanic  activity  on  atmospheric  aerosol 
extinction  spectra  was  noted.  The  approximate  method  of  effective  aerosol  parameters  and 
concentrations  of  aerosols  has  been  developed.  This  method  was  used  for  the  approximation  of 
effective  radius  and  concentrations  of  atmospheric  aerosol  particles.  The  comparison  of  data' 
obtained  in  this  work  with  modern  publication  ones  was  carried  out.  The  influence  of  volcanic 
stratospheric  aerosols  on  the  stratospheric  ozone  concentration  was  discussed.  The 
anticorrelation  dependence  ozone  concentration  versus  aerosol  extinction  for  level  of  H  =  20  km 
was  discovered. 

1103 

ULTRAVIOLET  MODEL  OF  VOLCANIC  CLOUDS  FOR  REMOTE  SENSING  OF 

ASH  AND  SULFUR  DIOXIDE 
Krotkov  N.A.*,  Krueger  A .J.**,  Bhartia  P.K.** 

*3iagtheon  STJC  Confutation,  £anham,M2)  20706  U.S.J.; 

**£aboratortf  for-  Atmospheres,  NASA  Qoddard  Space  flight  Center,  Qreenbelt.  M2)  2077 / 

(First  received  18  January  1998;  accepted  for  presentation  during  IAS-4) 

The  Total  Ozone  Mapping  Spectrometer  (TOMS)  instruments  have  detected  every  significant 
volcanic  eruption  from  November  1978  through  December  1994  on  the  Nimbus  7  and  Meteor-3 
satellites  and  since  July  1996  on  the  new  satellites,  TOMS-Earth  Probe  and  ADEOS.  We  apply  a 
radiative  transfer  model  to  simulate  the  albedos  of  these  fresh  eruption  clouds  to  study  the 
limitations  of  the  present  S02  algorithm  which  assumes  an  absorbing  cloud 
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above  a  scattering  atmosphere.  The  conditions  are  found  to  be  approximated  when  the  total 
absorption  optical  depth  is  less  than  2  (i.e..  100  DU  S02  at  312  nrn  or  300  DU  S02  at  317  nm). 

The  spectral  dependence  of  the  albedo  of  a  non-absorbing  Rayleigh  atmosphere  can  be 
specified  by  only  two  parameters  which  are  uniquely  different  when  ash  or  sulfate  aerosols  are 
present  in  the  stratosphere.  However,  the  interaction  between  ash  scattering  and  S02  absorption 
within  a  volcanic  cloud  produces  a  non-linear  effect  at  strongly  absorbing  wavelengths  that 
accounts  for  overestimation  of  sulfur  dioxide  in  ash-laden  volcanic  clouds  by  the  Krueger  et  al. 
(1995)  algorithm.  Correction  of  this  error  requires  knowledge  of  the  ash  properties. 

A  method  for  determining  two  of  the  ash  parameters  from  the  longer  TOMS  wavelengths  is 
described.  Given  the  altitude  of  the  cloud,  surface  reflectivity,  and  an  estimate  of  effective 
variance  of  the  ash  size  distribution,  the  optical  thickness  and  either  the  effective  radius  or  the 
index  of  refraction  can  be  deduced.  The  ash  retrievals  are  also  needed  to  evaluate  the  tephra/gas 
ratio  of  eruptions  and  to  compare  the  ash  properties  of  different  volcanoes. 

Key  words:  measurement  and  monitoring  of  aerosols;  stratospheric  aerosols  (sulfate  and 
volcanic  ash);  multiple  scattering  and  absorption  of  ultraviolet  radiation  by  aerosols;  non- 
spherical  aerosols  (volcanic  ash);  volcanic  inputs  to  the  atmosphere;  volcanic  hazards  (ash 
avoidance  by  aircraft). 

More  information:  see  the  following  NASA  web  pages: 

http: // jwocky . gsf c . nasa . gov  http: / /skye . gsf c . nasa.gov 
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BALLOON  -  BORNE  STUDIES  OF  AEROSOL  OPTICAL  PROPERTIES  OF  FREE 


ATMOSPHERE  AT  ALTITUDES  UP  TO  30  KM  IN  VISIBLE  AND  NEAR  IR 


SPECTRAL  RANGES 


LOBANOVA  <5.1.,  MIRSGEVA  L.A.,  POPOV  0,1. 

jJU-  Russian  scientific  centre  SGJ  ranted  after  S  J .  Vavilov  ;  /Sirjevcuja  linia,  / 2,  St- Petersburg ,  Russia . 

(First  received  18  November  1997;  accepted  09.02.98  for  presentation  during  IAS-4) 

During  long  period  the  balloon-borne  experiments  were  fulfilled  by  SOI  to  measure  spectral 
radiances  of  cloudless  day  sky  at  altitudes  up  to  the  30  km  and  in  the  spectral  region  0.4-3.2  mcm. 
The  authors  made  also  the  balloon-borne  investigations  of  radiance  phase  functions  for  day  sky 
[1]  and  atmospheric  transparency  [2].  These  studies  allowed  to  get  the  information  about  altitudial 
and  spectral  dependencies  of  aerosol  scattering  factor  in  free  atmosphere.  Measuring  instruments 
(grating  spectrometers  with  tracking  system)  were  calibrated  absolutely  in  units  of  spectral 
radiance.  The  experiments  were  carried  out  in  middle  latitude  region  of  Russia  in  summer.  The 
measured  values  of  altitude  and  spectral  dependencies  of  atmospheric  aerosol  scattering  factor 
were  compared  with  literature  data. 

References: 


1.  Reshetnikova  I.S.,  Fedorova  E.O.,  Izv.  AN  SSSR,  FAO,  1978.-V.14.-  Nil. 
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OZONE  CONTENT,  ATMOSPHERIC  AEROSOLS  AND  CLOUDS  IMPACT  ON 
SURFACE  UV  RADIATION:  SIMULATIONS  AND  OBSERVATIONS 

MELNIKOVA  I.N. VAROCOS  K. 2,  6USCHIN  S.P. NOSKOVA  V.  J, 

1  Res.  Centre  for  Ecology  Safety,  Russian  Mcadeny  of  Sciences,  Korftusnaya  Str..  18,  St  Petersburg,  197110. 

2  Athens,  Qreece,  3  Voeikov  Main  Qeofihysical  Observatory,  Idarbysheva,  7.  St.  Petersburg.  199018.  Russia. 

4  St.  Petersburg  Technical  Univ..  Reft,  of  Mechanical  Phys ..  Poiitechnical  Str..  29,  St.  Petersburg.  191100 
(First  received  04  March  1998;  accepted  15.6.98  for  presentation  during  IAS-4) 


Calculations  of  surface  UV-irradiance  (total  and  diffuse)  were  accomplished  for  different 
atmospheric  ozone,  aerosols  and  surface  albedo  models.  Results  were  compared  with  data  of 
ground  and  aircraft  spectral  measurements  of  UV-radiation  flux.  The  influence  of  atmospheric 
aerosols  and  albedo  on  ratio  of  the  diffuse  radiation  to  the  total  one  at  visual  and  UV 

wavelengths  is  determined.  ...  .  . 

The  evaluation  of  cloud  impact  on  surface  UV-radiation  is  obtained  from  routine  UV- 
radiation  measurement  data.  One  can  suppose  that  surface  UV-irradiance  may  increase  slightly 
under  condition  small  cloud  amount  comparing  the  case  clear  sky  by  reason  of  reflection  and 
scattering  of  solar  radiation  from  cloud  sides.  Then  with  growing  of  cloud  amount  surface  UV- 
irradiance  decrease.  The  elaboration  of  three-years  set  of  data  of  UV-irradiance  measured  in  St.- 
Petersburg  and  Athens  is  undertaken.  The  influence  of  solar  zenith  angle  is  taken  into  account. 
The  dependence  of  surface  UV-irradiance  on  cloud  amount  and  solar  zenith  angle  is  presented. 
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SOOT  AEROSOL  IN  THE  LOWER  STRATOSPHERE:  ABUNDANCE  AND 
CLIMATIC  IMPLICATIONS 
PUE5CHEL  R.F.,  STRATA  A.W. 

MMSM  Mntes  Research  Center.  Moffett  Tietd,  CM  91035- 1000 .  Phone: 650 .609.5259.  Tar: 650 .60 9 .3625 . 

Email:  rftueschd@ntail.arcMasa.gov 

(First  received  31  March  1998;  accepted  for  presentation  during  IAS-4) 


Soot  aerosol  has  been  of  interest  in  connection  with  a  proposed  commercial  supersonic  fleet 
that  would  more  than  double  the  direct  injection  of  aircraft  emissions  into  the  lower  stratosphere. 
We  determined  an  average  surface  area  of  soot  aerosol  of  (4.6+2.7)e-3  |im2  cm*3  in  the  northern 
hemisphere  when  approximating  soot  particles  by  equivalent  spheres.  Accounting  for  the  fractal 
nature  of  soot  increased  this  value  20-fold.  The  abundances  in  the  southern  hemisphere  were 
lower  by  one  order  of  magnitude.  The  data  were  compiled  from  fourty  Ames  wire  impactor 
aircraft  samples  from  pole  to  pole,  between  0  and  -200  degrees  western  latitude,  and  between  the 
tropopause  and  20  km  altitude 

A  "decadal"  average  value  of  (2-5)  pm2  cm*3  for  the  total  aerosol  was  derived  from  the  1979- 
1981  and  late  1984-1990  SAM/SAGE  satellite  data  sets  [1]  which  exclude  the  major  El  Chichon 
effects  but  include  at  least  seven  other  volcanic  injections.  That's  why  this  "decadal  average 
exceeds  by  one  order  of  magnitude  a  "background"  value  that  we  derived  from  our  in  situ  samples 
in  agreement  with  satellite  observations  [1]  in  1979. 

In  order  to  compute  the  optical  properties  of  the  stratospheric  aerosol,  we  applied  the 
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Maxwell-Gannett  function  to  determine  a  "gray”  refractive  index  of  99%  by  mass  of  sulfuric 
acid/water  droplets  that  are  mixed  externally  with  1%  by  mass  soot  particles.  The  single  scatter 
albedo  of  this  mixture  is  close  to  0.98  at  mid-visible,  and  about  0.94  at  near-infrared  wavelengths. 
In  contrast,  a  pure  sulfuric  acid/water  aerosol  has  a  single  scatter  albedo  of  one  at  mid-visible^ 
and  of  0.98  at  near-infrared  wavelengths.  Pollack  [2]  concluded  that  impurities  reducing  the  single 
scatter  albedo  to  0.98  or  less  at  solar  wavelengths  would  change  the  sign  of  climate  forcing  from 
cooling  to  heating.  Thus  it  appears  that  increased  emission  of  soot  aerosol  into  the  stratosphere 
by  a  proposed  supersonic  or  enlarged  subsonic  commercial  fleet  could  prove  problematic. 

References 

[1]  Hitchman,  M.,  M.  McKay,  and  C.  R.  Trepte,  A  climatology  of  stratospheric  aerosol.  J. 
Geophys.  Res.  99,  20689,  1994. 

[2]  Pollack,  J.  B.,  et  al.,  Radiative  properties  of  the  background  stratospheric  aerosol  and 
implications  for  perturbed  conditions.  Geophys.  Res.  Lett.  8,  26,  1981 . 
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AEROSOL-OPTICAL  CHARACTERISTICS  OF  THE  ATMOSPHERE  IN  HIGH  AND 
TEMPERATE  LATITUDES  OF  RUSSIA 
RADIONOV  V.F.,  RUS1NA  YE.  N. 

TAe  d retie  and  Antarctic  Research  Institute  199397.  St.  Petersburg,  /Bering  St.,  38 
(First  received  13  February  1998;  accepted  for  presentation  during  IAS-4) 

The  features  of  the  space  and  time  variability  of  the  aerosol  extinction  characteristics  in  the 
atmosphere  of  high  and  temperate  latitudes  of  Russia  were  investigated  in  the  regions  that  are  not 
directly  exposed  to  the  influence  of  industrial  sources.  For  this  purpose  the  series  of  monthly 
means  of  the  aerosol  optical  depth  at  a  wavelength  of  500  nm  (AOD)  and  a  selectivity  indicator 
of  aerosol  extinction  (wavelength  exponent- WE)  were  analyzed  at  13  Arctic  and  6  mid-latitude 
stations  of  background  atmospheric  monitoring  over  1972  to  1995  period. 

The  monthly  means  of  aerosol  optical  depth  in  polar  and  background  conditions  of  mid¬ 
latitudes  of  Russia  are  close  by  value  and  do  not  exceed  AOD=0.25. 

The  variability  of  the  aerosol  optical  depth  within  a  year  depends  on  latitude  and  is  governed 
by  different  factors.  The  spring  maximum  of  aerosol  pollution  recorded  everywhere  at  the  Arctic 
stations  is  a  result  of  the  increased  aerosol  export  from  the  continent  due  to  a  pronounced 
meridian  transfer  in  the  wintertime.  By  the  summer  the  Arctic  atmosphere  is  purified  and  the 
minimum  optical  aerosol  depth  is  observed  in  September.  On  the  contrary,  at  mid-latitudes 
"normal"  annual  variations  occur  with  AOD  maximum  during  the  spring-summer  period. 

At  most  stations  under  consideration  there  was  no  pronounced  trend  of  the  aerosol  optical 
depth.  A  significant  increase  in  AOD  was  recorded  only  at  the  mountainous  North-Caucasian 
station  Pyatigorsk- 1  and  at  three  Arctic  stations  (Dikson,  Uyedineniya  and  Kotel'ny  Islands). 

At  all  background  stations  without  exception,  AOD  increases  with  appearance  of  aerosol  of 
volcanic  origin  in  the  atmosphere.  The  relative  response  value  increases  from  South  to  North.  Up 
to  the  present  time  the  contribution  of  natural  sources  to  aerosol  pollution  of  the  atmosphere  still 
remains  decisive. 

During  the  period  under  study  mean  values  of  the  wavelength  exponent  varied  within  1 .0-1.2, 
i.e.  were  by  1 5-23%  below  WE=  1 .3  assumed  by  Angstrom  for  average  conditions.  This 
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indicates  some  displacement  in  aerosol  size  distribution  to  coarse-dispersed  particles,  probably, 
under  the  influence  of  antropogenic  factors. 

Like  AOD,  the  wavelength  exponent  responses  to  large  volcanic  eruptions  (such  as  Ei- 
Chichon  and  Pinatubo).  The  WE  value  decreases. 

It  was  unexpected  that  unlike  AOD,  the  tendencies  in  the  change  of  the  WE  at  mid-latitudinal 
stations  turned  out  to  be  different.  In  particular,  at  two  of  them  (Pyatigorsk- 1  and  Turukhansk), 
more  clean  initially  a  significant  negative  trend  of  WE  was  recorded  .  This  can  be  related  to  the 
increased  aerosol  pollution  in  the  observation  regions.  At  most  background  stations  in  the  late 
1980s-early  1990s  there  was  a  transfer  of  the  anomalies  of  annual  means  of  WE  to  negative 
values.  To  determine  the  causes  of  this  phenomenon  additional  studies  are  required. 

Due  to  high  sensibility  to  random  errors  of  measurements  the  wavelength  exponent  is  still  badly 
studied  and  because  of  that  it  is  of  a  special  interest.  However  performing  such  experimental 
investigations  will  demand  for  high-precision  spectral  measurements  of  solar  radiation. 
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VARIABILITY  IN  OZONE  LAYER  PARAMETERS  OVER  TERLS  MEASURED  WITH 
ROCKET,  GROUND  AND  BALLOON  INSTRUMENTS:  OZONE,  AEROSOL, 
NEGATIVE  ION  CONCENTRATIONS,  TEMPERATURE,  WIND 

B,H.SUBBARAYA  A.JAYARAMAN  S.LAL  1 , 

S.P.PEROV 2,  Vi.  ERMAKOV 2,  G.M.KRUCHENITSKY  2,  S.E.TIMASfiEV 2 
*  5PRJ2,  Mhmedabad  380009,  Jndta  (fax:9 /-  79-  6560502  ,  e-tHail:jrajtiOH@fd,  Mmet.in  J 
2  CJO,  Moscow  19/700,  Russia  (fax:  7-095-5763327,  e-mail:  sfiewM fier  jtiflii .ac xu) 

( First  received  05  May  1998;  accepted  for  presentation  during  IAS-4) 

Three  Indo/  USSR  Ozone  Campaigns  were  successefuly  carried  out  in  March- April  of  1983, 
November-December  1987  and  January-June  1990  at  TERLS  (Thumba  Equatorial  Rocket 
Launching  Station),  8  N,  77  E  and  over  equatorial  part  of  the  Indian  Ocean  (1990)  from  ship- 
born  rocket  and  balloon  facilyties.  The  last  campaign  had  correlated  with  the  worldspread 
international  campaign  DYANA:  India  and  USSR  took  part  in  that.  Many  results  and  findings 
obtained  from  those  campaigns  as  well  as  descriptions  of  insruments  used  have  been  presented  at 
International  meetings  and  published  in  international  journals  [  Ahariya  et  al.,  1984;  Subbaraya, 
1987;  Seshadri  at  al.,  1988;  Subbaraya  et  al.,  1989;  Perov,  1992  a,  b;  Krishna  Murthy  et  al.,  1992; 
Ishov  et  al.,  1992;  Offermann  et  al.,  1994;  Subbaraya  et  al.,  1994a,  1994b;  Perov  et  al.,  1996, 
1998].  We  give  here  the  summary  of  the  most  important  scientific  results  and  conlusions  after 
careful  analysis  of  all  sets  of  observations  obtained  by  all  means. 

1.  Remarkably  large  variabilities  in  ozone  profiles  (0  -  75  km),  which  were  never  reported 
early  for  tropics,  had  been  established.  It  seems  to  be  due  to  very  strong  dynamical  forcing 
(energy,  momentum,  mass  transport),  mainly  from  the  tropical  troposphere  (deep  convection, 
thunderstorm,  tropical  cyclon  etc.)  as  well  as  from  the  stratosphere  itself  with  perturbations  in 
ozone,  water  vapour,  carbon  dioxide,  aerosol  which  are  the  more  important  trace  constituents 
that  play  a  direct  role  in  the  middle  atmosphere  chemistry  and  radiation  budget. 

2.  Day-night  variations  in  the  mesosphere  show  the  nighttime  increase  that  is  found  to  be 
altitude  dependent  with  typical  values  of  10  -  20%  at  45  km  and  55  km,  and  a  factor  of  3  -  4  at 
altitudes  65  -  70  km.  A  variability  in  the  values  of  ratios  of  night/day  ozone  concentrations 
observed  in  separate  sets  of  rocket  flights  reflects  corresponding  changes  in  water  vapour  and  in 
dynamical  parameters  (tides,  gravity  waves  (GW),  equatorial  planetary  waves  (EPW)). 
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3.  Total  ozone  (TO)  diurnal  variation  with  minimum  during  the  noon  period  has  been 
observed  with  the  help  a  Brewer  spectrophotometer  throughout  the  operational  time  of  1 2  March 
-  23  May  1990,  which  included  three  30-days  periods  of  solar  activity  with  double  amplitude  of 
about  120  units  of  the  Ottawa  Index  (2.8  GHz)  with  background  value  of  130  units.  While  the 
pattern  of  this  variation  remained  generally  the  same,  the  amplitude  of  this  main  harmonics  (with 
variable  period  250  to  500  min),  varied  from  day  to  day  from  4  to  15  D.U.,  representing  a  change 
of  1.6  -  4%  in  TO.  The  daily  average  values  show  a  seasonal  increase  from  265  to  280  D.U.  A 
series  of  synchronous  measurements  of  TO  have  been  conducted  at  the  Lake  IssykKul  , 
Kurgyzstan,  located  at  the  same  longitude  of  77  E  like  Thumba,  but  at  42.6  N.  Statistically 
proved  correlation  between  the  variations  of  daily  mean  TO  over  the  Lake  Issyk  Kuf  and  Ottawa 
Index  has  been  revealed.  In  the  Thumba  case  such  a  correlation  can  not  be  considered  statistically 
proved  [Ishov  et  al.,  1992].  The  most  important  results  of  statistically  careful  analysis  of  all  data 
sets  at  Thumba  are  that  the  amplitudes  (1  to  15  D.U.)  and  periods  (5  to  500  minutes)  of 
variations  in  TO  show  a  good  correlations  with  the  well  known  27  days  (in  our  case  30  days)  solar 
activity  periodicity.  This  seems  to  confirm  the  dynamical  nature  of  TO  oscillations  and  their 
connection  with  vertical  wind  variations  caused  by  GW  and  tides  [Perov  et  al.  1996] 

4.  Six/seven  rocket  launchings  and  five/seven  balloon  launchings  from  research  ship 
"Academician  Shirshov"  were  conducted  on  three  days  (  Jan.  31,  Feb.  21  and  March  1 1  1990)  in 
the  equatorial  region  (Indian  Ocean/Arabian  Sea).  Using  the  temperature  and  wind  data  from 
these  launchings,  the  diurnal  and  semi-duirnal  tide  components  in  wind  and  temperature  in  the 
middle  atmosphere  are  obtained  and  are  compared  with  theoretical  predictions.  It  is  found  that 
significant  departures  with  factors  of  10  to  100  at  different  heights  (at  height  of  28  km  for  which 
theory  gives  deep  minimum  even  up  to  1000)  occur  between  observed  and  theoretical  values 
[Krishna  Murthy  et  al.,  1992].  Evidence  of  8  hrs  and  may  be  6  hrs  harmonics  has  been 
demonstrated  [Perov  et  al.,  1992],  This  confirms  the  findings  given  above  (3.).  Such  a  strong  tidal 
wave  seems  to  be  considered  as  a  dynamical  forcing  on  the  ozone  profiles.  Analysis  of  all  rocket 
flights  data  (obtained  by  3  types  of  optical  and  2  types  in-situ  (chemiluminescent)  instruments  as 
well  as  by  balloon  ozonesondes  for  different  time  of  day  and  night  shows  two  03  maxima 
(morning  and  evening)  and  03  minimum  at  noon,  as  measured  by  Brewer  instrument,  at  the 
altitudes  above  28  -  30  km. 

5.  The  data  collected  during  the  intensive  observation  period  of  the  second  phase  of 
Indo/USSR  Ozone  Campaign  in  December  1987  have  been  utilized  to  study  various  interesting 
features  of  ozone  variations  over  India.  The  effect  of  the  weather  systems  including  western 
disturbances  on  the  TO  and  its  profiles  has  been  studied  [Seshadri  et  al.,  1988;  Perov,  1989,  1992]. 
From  the  results  of  the  series  of  rocket  measurements  of  wind  ,  temperature  (T),  ozone  and 
atomic  oxygen  (odd  oxygen  -  Ox)  concentrations  for  the  period  3-7  December  1987  one  may 
note  a  periodic  variability  of  the  parameters  indicated  in  the  layer  between  20  and  90  km:  a 
conventionally  adopted  period  is  about  4  days.  Spatial-temporal  characteristics  of  the  variations 
observed  in  the  atmospheric  parameters  allow  to  identify  them  as  equatorial  planetary  Kelvin 
waves.  Following  conclusions  may  be  drawn  from  the  all  data  analysis:  the  values  of  amplitudes 
both  of  odd  oxygen  and  temperature  increases  with  height  up  to  90  km;  the  amplitudes  of  T  and 
Ox  and  their  phases  are  not  consistent  with  the  theory  treating  the  photochemical  equilibrium  of 
ozone  in  the  upper  stratosphere  and  in  the  mesosphere,  the  vertical  profiles  of  the  amplitudes 
obtained  would  represent  superposition  of  several  wavelenghs:  16  km,  the  biggest;  10  km,  20  and 
40  km,  which  may  correspond  to  Kelvin  (and  possibly  Rossby)  waves  and  tidal  waves  as  well  in 
equatorial  region  overThumba.  Amplitudes  of  equatorial  waves  in  T  and  in  wind  recorded  above 
40  km  are  found  to  exceed  the  values  that  were  reported  earlier;  amplitudes  of  values  dOx/Ox 
(increasing  with  the  height  from  10  -  20%  at 
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30  -  40  km  to  80  -  100%  at  80  -  90  km)  have  been  recorded  in  such  waves  for  the  first  time.  Two 
important  conclusions  may  be  drawn  from  the  evidence  on  the  vertical  structure  of  the  variance  in 
wind,  T  and  Ox.  The  first  conclusion  concerns  the  height  regions  of  the  atmosphere  where  such 
waves  are  generated:  our  results  say  about  two  possible  layers  connected  with  disturbances  in  the 
region  near  upper  troposphere  (tropopause)  and  in  the  35  -  40  km  layer.  The  second  conclusion  to 
be  drawn  regards  to  a  possible  existing  system  of  interactive  quazi-stationary  waves  in  the  layer 
20  -  40  km. 

6.  One  of  the  important  aspects  of  stratospheric  aerosol  problem  of  analysing  the  specific 
features  of  heterogeneous  processes  involving  aerosols  of  polar  stratospheric  clouds  (and  possibly 
aerosols  near  very  cold  tropical  tropopause)  is  the  effect  of  metastable  nitric  acid  dihydrat  and 
hydrat  on  the  kinetics  of  reactions  under  considerations  (Timashev  et  al.,  1994).  Dynamic 
supertemperature  fluctuations  determining  decomposition  of  some  molecules,  ion  clusters  etc.  can 
arise  in  the  high  energyeontent  medium  of  aerosol  particles  as  a  result  of  collisions  of  these 
particles  initiated  by  acoustogravity  and  gravity  waves,  natural  sonic  noises  in  the  stratosphere, 
and  various  geodynamic  phenomena.  The  rocket  observations  dated  August,  25  (Antarctica)  and 
December,  3  and  5(Thumba)  in  1987  were  made  in  experiments  in  which  the  state  of  aerosols  was 
determined  by  passing  a  flow  of  air  containing  aerosols  through  a  special  flow  reactor  isolated 
from  external  light  sourses.  The  state  of  aerosols  was  monitored  by  observing  light  pulses  emitted 
by  them  and  interpreted  as  radiative  de-exitation  of  initially  highenergy-content  aerosols.  The 
concentration  of  the  particles  had  a  maximum  at  tropopause  in  all  the  three  flights. 

7.  Relatively  large  (upto  50%)  spatial-temporal  variability  of  aerosols  parameters  (derived 
from  key  series  of  balloon  soundings  to  study  light  negative  ion  profiles  over  Thumba  at  the 
geomagnetic  equator  has  been  interpreted  by  influencing  GW  and  tropical  cyclon  disturbances 
[Gupta  and  Perov,1998]. 

All  the  findings  reported  above  were  published/presented  before  they  have  been  confirmed  by 
satellites  (i.e.UARS,  ASTROSPAS-CRISTA)  and  lidar  observations  (France)  except  6,  7,  and  in  part  3,  4. 

Recommendations:  Correlative  (validation)  programme  of  ground-,  balloon-  and  aircraft- 
based  observations  together  with  satellite  overpasses  must  be  carried  out  in  India  because  our 
results  show  evidence  for  large  variability  in  ozone,  aerosol  etc.  demonstrating  some  serious 
methodical  problems  of  middle  atmosphere  observations  in  tropics  by  satellite  technique  even  for 
TOMS  observation  over  Indian  stations  [Bojkov  et  al.,  1996]. 
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REGIONAL  AEROSOL  MODELLING  WITH  A  EULERIAN  MODEL 
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(First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

The  particulate  matter  suspended  in  the  troposphere  is  strongly  linked  to  numerous  air 
pollution  problems.  Aerosol  particles  serve  as  cloud  condensation  nuclei  and  therefore  influence 
the  chemistry  and  spatial  distribution  of  precipitation.  In  case  of  evaporating  clouds  the  cycling  of 
aerosol  particles  through  clouds  leads  to  a  physically  and  chemically  modified  aerosol  system. 
Heterogeneous  processes  within  as  well  as  on  the  surface  of  particles  have  the  potential  to  modify 
the  concentration  levels  and  the  spatial  distribution  of  most  acidic  and  photochemical  air 
pollutants  found  in  the  atmosphere.  Due  to  their  light  scattering  properties  aerosol  particles  have 
a  strong  impact  on  the  radiative  budget  of  the  atmosphere.  This  in  turn  might  effect  the 
photochemistry  by  changing  the  photolysis  rates  of  important  reactions.  Additionally 
submicrometer  particles  can  be  inhaled  and  therefore  might  be  a  cause  for  adverse  health  effects. 

Hence,  a  more  accurate  modelling  of  air  pollution  has  to  consider  atmospheric  aerosol 
processes.  In  contrast  to  gas  phase  substances  it  is  not  sufficient  for  an  aerosol  to  predict  the 
chemistry  of  the  system  to  capture  the  effects  mentioned  above,  since  these  are  additionally 
influenced  by  the  physical  characteristics  of  the  particle  population,  e.g.  number  and  size  of  the 
particles  or  mixing  degree  and  phase  state.  Therefore  this  paper  describes  an  approach  to  model 
particle  formation,  transport  and  deposition  with  respect  to  aerosol  chemistry  as  well  as  aerosol 
dynamics  for  the  use  in  regional  chemistry  transport  models. 

The  Modal  Aerosol  Dynamics  Model  MADE  for  Europe  has  been  developed  from  the 
Regional  Particulate  Model  (RPM,  Binkowski  and  Shankar,  1995),  adapted  for  European 
conditions  and  implemented  into  the  Eulerian  chemistry  transport  model  EURAD  (EURopean 
Air  pollution  Dispersion  model,  Hass  et  al„  1995;  Ackermann  et  al.,  1995).  The  size  distribution 
of  the  submicrometer  aerosol  is  represented  by  two  overlapping  intervalls  (modes)  assuming  a 
lognormal  distribution  within  each  mode.  Coagulation  is  treated  within  each  mode  as  well  as 
between  the  modes.  Aerosol  mass  can  be  increased  by  direct  emission  of  particles,  the  formation 
of  new  particles  from  the  gas  phase  (nucleation)  and  by  growth  due  to  condensation. 

In  previous  versions  aerosol  chemistry  was  restricted  to  the  sulfate-nitrateammonia  and  water 
system.  Since  secondary  organics  comprise  a  major  portion  of  the  atmospheric  aerosol  we  will 
describe  the  extension  of  MADE  to  organic  substances  in  the  aerosol  phase.  This  allows  to  study 
the  formation  of  secondary  organic  particles,  their  impact  on  the  size  distribution  of  the  aerosol 
population  and  the  response  of  the  gas  phase  chemistry  to  the  formation  of  particles  on 
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a  regional  scale  over  Europe. 

Addtionally  we  will  describe  the  extension  of  the  model  towards  a  more  complete  coverage  of 
particle  chemistry  -by  adding  elemental  carbon,  primary  organics  and  PM2.5-  and  particle  size 
range  -by  adding  the  coarse  mode  aerosol  particles.  New  developments  to  incorporate  aerosol- 
cloud  interactions  in  the  model  will  also  be  presented. 

The  simulations  will  be  performed  with  a  prototype  version  of  the  aerosol  code  from  the 
USEPA-Models3  system,  thus  providing  a  test  case  for  this  new  community  model  platform. 
Results  will  be  presented  for  an  episode  in  July  1 994  for  an  European  domain  and  subdomains 
nested  into  this  grid  with  a  finer  resolution. 
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RADIATIVE  FORCING  BY  VOLCANIC  AEROSOLS  FROM  1850  THROUGH  1994 
ANDRONOVA  N,<3,  >,  ROZANOV  E.V.1,  VANG  F,1, 

SCHLESING.ER  M.E.1,  STENCHIKOV  G.L.2 

^department  of  cAtmospheric  Sciences,  Unit/,  of  Illinois  at  Urbana  -  Champaign ,  Urbana,  Illinois  61801 
2  department  of  Meteorologif ,  University  of  Ulartf land,  College  Park,  Jid  20712 
( First  received  10  January  1998;  accepted  for  presentation  during  IAS-4 ) 

We  use  our  detailed  radiative  transfer  model  and  observations  of  the  time  evolution  of  the 
latitude-altitude  distributions  of  zonal-mean  optical  properties  for  the  Pinatubo  aerosol  to 
calculate  the  time  evolution  of  its  radiative  forcing.  We  represent  the  zonal  mean  of  this  radiative 
forcing  in  terms  of  the  zonal-mean  optical  depth  of  the  Pinatubo  aerosol,  together  with  the  solar 
insolation  at  the  top  of  the  earth's  atmosphere,  the  planetary  albedo  in  the  absence  of  the  aerosol, 
and  the  surface-air  temperature.  We  use  this  representation,  together  with  the  volcano  optical 
depths  compiled  by  Sato  et  al.  [1993]  to  calculate  the  radiative  forcing  by  volcanic  aerosols  from 
1850  through  1994. 
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THE  INFLUENCE  OF  AEROSOLS  ON  ATMOSPHERIC  ABSORPTION 
OF  SOLAR  RADIATION 

ARKING  A. 

Johns  Hopkins  University  Baltimore,  M3)  21218  USA 
(Received  16  December  1997;  accepted  for  presentation  during  IAS-4) 

There  has  been  an  ongoing  debate  over  the  last  few  years  concerning  the  source  of  a 
discrepancy  between  observations  and  theoretical  calculations  of  the  amount  of  solar  energy 
absorbed  by  the  atmosphere.  Based  on  a  quasi-global,  multi-year  set  of  ground-based 
observations,  combined  with  satellite  measurements  of  top-of-the-atmosphere  flux,  absorption  is 
0.24  (expressed  as  a  ratio  with  respect  to  incident  flux  at  the  top  of  the  atmosphere).  Models 
underestimate  that  absorption  by  0.05  to  0.08.  Some  studies  have  attributed  the  discrepancy  to 
clouds,  while  others  have  shown  that  the  discrepancy  is  independent  of  clouds  and,  instead, 
correlated  with  column  water  vapor.  At  this  point,  the  source  of  the  discrepancy  remains  a 
mystery.  Here,  we  examine  the  role  of  aerosols  in  atmospheric  absorption,  and  test  the 
possibility  that  aerosols  account  for  some  or  all  of  the  discrepancy.  We  use  the  output  of 
chemical  transport  models  to  study  the  effects  of  three  broad  categories  of  aerosols:  sulfates, 
mineral  dust,  and  carbonaceous  aerosols.  We  find  that  the  discrepancy  is  not  correlated  with 
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either  sulfates  or  mineral  dust,  but  there  is  a  small  but  significant  correlation  with  respect  to 

carbonaceous  aerosols.  , 

However,  based  on  their  amount  and  distribution,  the  carbonaceous  aerosols  could  only 
account  for  a ’small  fraction  of  the  discrepancy.  To  account  for  a  major  fraction,  the  total 
aerosol  burden  would  have  to  be  predominantly  carbonaceous,  with  single  scattering  albedos 
-0.75  or  smaller,  a  highly  unlikely  situation  at  the  vast  majority  of  observation  sites. 
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MODELING  THE  ATMOSPHERIC  CYCLE  AND  THE  RADIATIVE 
EFFECT  OF  SAHARAN  DUST 

BALKANSKI  Y.‘,6UELLE  W.’.SCHULZ  H.\  CLAQUIN  T , *■  ’ ,M ARTICOREN A  B.\  , 

BERQAMETTI  <5LS,CHAZETTE  F.', FELON 

^Laboratoire  des  Sciences  du  Climat  et  de  L '  Snlrironnement ,  Unite  mixte  CCJ-CMJIS. 

C€  Sadcuf  Bat  709,  P-9  7797  Qif-sur-Buette,  France. 

2  Jnstitut  f3r  Jncrganische  und  Jngeurandte  Chemie,  Unicrersitat  Hamburg,  Qermanij 
3£aboratoire  Jnteruniaersitaire  des  Sif, stjOnes  Jtmosfikeriques.  Unitrersite  Paris  XJJ,  Creteil.  Prance. 

* Service  d'Jennome  du  CNPlS,  9  Pi.  Jussieu.  P-75252  Paris,  Prance  J>aUcansl<@ bee  sadag  .cea  .fr 
(First  received  02  April  1998;  accepted  for  presentation  during  IAS-4) 

Recent  advances  in  the  physical  description  of  the  source  of  mineral  aerosol  together  with 
global  aerosol  transport  model  that  describe  the  size  distribution  of  aerosols  have  allowed  for  a 
considerable  improvement  in  the  description  of  the  atmospheric  cycle  of  dust.  Here,  we  present 
several  years  of  simulation  of  Saharan  dust  transport  using  analyzed  winds  from  the  European 
Center  from  Medium  Range  Forecasts  (ECMWF).  We  compare  the  results  of  the  model  with 
several  types  of  observations: 

*  Meteosat  geostationnary  satellite 

*  Ground  measurements  of  aerosol  concentration 

*  Lidar  profile  obtained  during  the  Sofia-Astex-Mage  experiment  near  the  Azores 

The  agreement  found  between  the  seasonal  variations  of  mineral  concentrations  at  3  sites: 
Barbados  Island  (13°10°N,  59°30°W),  Sal  Island  (16°40°N,  22°  55°  W)  and  Iza  (28°  20°  N,  16°29 
0  W),  suggests  that  the  transport  and  principal  removal  processes  are  well  represented  in  the 
model.  Furthermore,  on  a  shorter  time  scale,  most  of  the  episodic  events  of  dust  transport  from 
the  Sahara  are  captured  by  the  model.  We  also  examine  the  Lidar  profiles  that  give  us  precise 
information  about  the  vertical  distribution  of  this  aerosol  which  main  features  are  captured  in  the 
simulation.  Concurrently  to  the  Lidar  measurements,  radiative  measurements  estimated  the  flux 
at  the  top  of  the  atmosphere.  These  encouraging  results  have  lead  us  to  estimate  the  direct 
radiative  impact  of  the  mineral  aerosol  over  Northern  Africa  and  the  Northern  Atlantic.  The  top 
of  the  atmosphere  net  radiative  effect  over  the  region  averages  less  than  1  Wm*2  over  the  region 
of  study  but  the  distribution  of  the  forcing  shows  a  very  large  contrast  between  warming 
exceeding  20  Wm-2  over  Africa  and  cooling  exceeding  10  Wnr2  over  the  Eastern  Equatorial 
Atlantic  Ocean. 
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THE  INFLUENCE  OF  AEROSOL  ON  THE  FLUXES  OF  SOLAR  RADIATION  IN 
THE  ATMOSPHERE,  CLOUDS  AND  ON  THE  EARTH  SURFACE. 

E.M.  FEIGELSON,  LA.  GORCHAKOVA,  G.A,  SHILGVTSEVA. 

Obukhov  Jnstitute  of  dtmosfkeric  Rkysics,  Russian  dcademy  of  dtmosfiheric  Rhysics,  Russian.  dcademy  of 
Sciences.  Moscow  State  University.  dddress:  3,  Ryzhevslcy,  Moscow,  1090 17,  Russia.  Tel:  7-095-9511317; 
Tax:  7-095-953 1652  e-mail:  Qot@ omega  .ifaran  ru 
(First  received  26  March  1998;  accepted  for  presentation  during  IAS-4) 

1.  The  influence  of  aerosol  on  the  visual  radiation  coming  to  the  earth  surface.  Comparison  of 
measurements  performed  in  the  Moscow  University(MU)  and  calculations  published  in  the  book 
"Calculation  of  the  Brightness  of  Light  in  the  case  of  anisotropic  scattering"-  E.M.  Feigelson  and 
coauthors.  Transactions  of  the  Institute  of  Atmospheric  Physics.  N1,N2.  1960.1963.  Translated 
from  Russian  by  the  consultants  Bureau,  inc.  New  York. 

Measurements  of  Phar(380<X<710nm)  on  the  earth  surface  and  of  the  atmosphere  optical 
thickness  (X=550nm)  were  performed  on  the  Meteorology  Observatory  of  MU  for  the  period 
1980-1990  years.  The  average  data  are  compared  with  the  results  of  calculations  in  the  above- 
mentioned  book.  Results  of  comparisons  are  perfect. 

2.  The  influence  of  aerosol  on  the  fluxes  of  integral  solar  radiation  was  investigated  in  cases  of 
cloudy  and  clear  atmosphere  on  base  of  the  results  of  measurements  performed  at  the  experiment 
df  1996  year  on  the  Zvenigorod  Scientific  Station  of  IAP.  In  the  experiment  direct  measurements 
were  the  integral  solar  fluxes  at  the  surface  and  optical  thickness  of  the  whole  atmosphere,  the 
water  vapour,  liquid  water  contents  in  the  clouds,  the  height  of  the  lower  clouds  boundaries.  The 
distribution  of  the  temperature  and  humidity  by  height  and  time  in  the  layer  (0-30km). 

Absorption  of  solar  radiation  by  gases  H2O,  002,0?  in  the  neighbourhod  of  infrared  part  of  the 
spectrum  and  of  aerosol  [1]  have  shown  that  the  effect  of  the  latter  is  essential  and  depends  on  the 
choosen  aerosol  model. 
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ATMOSPHERIC  AEROSOL  OPTICAL  PROPERTIES  MEASURED  THROUGH  THE 
NASA  AEROSOL  ROBOTIC  NETWORK  (AERONET) 
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(First  received  27  May  1998;  accepted  for  presentation  during  IAS-4) 

Assesment  of  the  radiative  forcing  suffers  mainly  from  uncertainty  in  the  spatial  and  temporal 
distribution  of  the  spectral  aerosol  optical  depth.  A  better  understanding  of  aerosol 
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processes  and  radiative  forcing  can  be  achieved  by  a  combination  of  satellite  observations  on 
spatial  and  temporal  distribution  of  the  aerosol  loading,  combined  with  global  three-dimensional 
modeling  of  the  aerosol  sources,  transport,  evolution  and  sinks,  and  with  ground  based 
measurements  of  aerosol  optical  parameters  in  the  vertical  atmospheric  column.  The  development 
of  the  AERONET  is  essential  to  narrow  the  uncertainties  in  the  aerosol  direct  forcing. 

The  validation  of  satellite-derived  inversion  procedure  over  the  oceans  and  continents  requires 
accurate  and  spatially  extensive  estimates  of  the  atmospheric  optical  thickness  in  different 
geographical  regions. 

Since  1993  a  federated  network  of  ground-based  automatic  sun  and  sky  scanning  spectral 
radiometers  (AERONET)  has  measured  total  column  aerosol  optical  properties  from  340  to  1020 
nm  at  a  variety  of  globally  distributed  locations. 

A  multi-year  record  of  aerosol  optical  properties  has  been  analyzed  for  background  (Mauna 
Loa,  Hawaii),  rural  (Greenbelt,  Maryland),  biomass  burning  (Cuiaba,  Brazil),  desert  (Cape 
Verde),  urban  (Aire  Adour,  France),  and  marine  (Bermuda)  aerosol  regimes.  Seasonal  variations 
of  aerosol  optical  depth  are  analyzed.  Peculiarities  of  optical  properties  associated  with  the  Asian 
and  Saharan  dust  transport,  biomass  burning,  and  heavy  summer  aerosol  loading  conditions  on 
the  East  coast  of  the  US  are  presented. 
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CHARACTERISTICS  OF  AEROSOL  AT  THE  NORTHERN  OKLAHOMA 
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i .  JSOJJ/JPC/SPP/3,  Boulder.  Colorado,  U.S.M. 
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(First  received  24  March  1998;  accepted  for  presentation  during  IAS-4) 

Recent  studies  indicate  that  theoretical  computations  of  the  diffuse  component  of  downward 
shortwave  irradiance  significantly  exceed  measurements  at  the  surface  under  clear-sky 
conditions.  This  discrepancy  leads  to  the  uncertainty  in  estimating  the  total  surface  irradiance 
under  clear  sky  condition.  Because  aerosol  optical  properties  are  temporally  and  spatially 
variable,  uncertainties  in  the  optical  properties  of  aerosols  contribute  to  uncertainties  in 
irradiance  computations. 

To  investigate  the  possible  role  of  aerosols  in  this  discrepancy  at  the  Atmospheric  Radiation 
Measurement  site  in  northern  Oklahoma,  U.S.,  we  relate  ground-based  measurements  of  direct 
and  diffuse  broadband  irradiance,  as  well  as  aerosol  spectral  optical  thickness,  to  meteorological 
parameters  such  as  relative  humidity,  wind  speed,  and  wind  direction.  When  available,  we 
analyze  lidar  backscattering  returns  for  information  about  the  aerosol  profile. 
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SATELLITE  ESTIMATION  OF  SPECTRAL  SURFACE  UV  IRRADIANCE  IN  THE 
PRESENCE  OF  TROPOSPHERIC  AEROSOLS  1:  CLOUD-FREE  CASE 
Krotkov  N.A.*,  Bhartia  P.K.**,  Herman  J.R.**,  Fioletov  V.***,  KerrJ.*** 
*Jlatftheon  STJC  Corfu/ ration,  Cankani,  M3)  20706  U.S d . 

*  *Caboratortf  for  Atmospheres,  MAS  A  (jOddard  Space  flight  Center, QreenbeLt,  M3)  20771 
*** Atmospheric  Snoironmen  tal  Service,  3)oumsoieuu,  Ontario,  Canada 

(First  received  18  January  1998;  accepted  for  presentation  during  IAS-4) 


The  satellite  algorithm  for  determining  the  surface  UVA(320-400nm)  and  UVB(290-320nm) 
flux  in  cloud-free  conditions  is  discussed  including  the  estimate  of  the  various  error  sources 
(uncertainties  in  ground  reflectivity,  ozone  amount,  ozone  profile  shape,  surface  height,  and 
aerosol  attenuation).  The  presence  of  aerosols  tends  to  reduce  the  logarithm  of  the  UV  flux 
linearly  with  aerosol  optical  depth.  The  slope  increases  with  aerosol  absorption  and  solar  zenith 
angle.  Using  Brewer  #14  measurements  of  UV  flux  and  aerosol  optical  depth  on  clear  days  at 
Toronto  the  estimated  slope  falls  in  the  range  0.2  to  0.3  (aerosol  single  scattering  albedo  about 
0.95).  It  is  shown  that  the  Brewer  measured  spectral  dependence  of  UVB  (or  UVB/UVA  flux 
ratio)  can  be  accurately  reproduced  using  just  total  column  ozone  amount  and  the  solar  flux 
spectrum.  The  Brewer  #14  measurements  of  absolute  UVA  flux  can  be  reproduced  with  the 
aerosol  model  derived  within  uncertainties  of  the  instrument  calibration. 

We  have  applied  the  algorithm  to  the  data  collected  by  the  Total  Ozone  Mapping 
Spectrometer  (TOMS)  instruments  that  have  been  flown  by  NASA  since  Nov.  1978.  It  was 
demonstrated  that  in  the  absence  of  clouds  and  UV-absorbing  aerosols,  TOMS  measurements  of 
total  column  ozone  and  380nm  (or  360nm)  radiances  can  provide  estimates  of  surface  spectral 
flux  to  accuracies  comparable  to  that  of  typical  ground  based  instruments.  A  newly-developed 
technique  using  TOMS  aerosol  index  data  also  allows  estimation  of  UV  flux  transmission  by 
strongly-absorbing  aerosols.  The  results  indicate  that  over  certain  parts  of  the  Earth,  aerosols  can 
reduce  the  UV  flux  at  the  surface  by  more  than  50%.  Therefore,  the  most  important  need  for 
reducing  errors  in  TOMS  derived  surface  UVB  spectra  is  to  improve  the  understanding  of  UV 
aerosol  attenuation. 


Key  words:  measurement  and  monitoring  of  aerosols;  tropospheric  aerosols  (dust,  smoke); 
multiple  scattering  and  absorption  of  ultraviolet  radiation  by  aerosols. 

More  information:  see  the  following  NASA  web  pages: 
http: // jwocky .gsfc.nasa . gov  http://skye.gsfc.nasa.gov 
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Forbes  Blvd.,  Lanham,  MD  20706-4392;Phone:  (301) -7945075;  FAX:  (301 ) -4411853, 
EMail : krotkov@hoss . stx.com 

;  *;?/***;•  '  ■'  M 


'.-^0 


Copyright  1998  (c)  by  Aerosol  Technology  Ltd  Teleplione/Fax:  +7(095)1474361 


Pasc  No  266 


AEROSOLS  I99S  r ol.  4c 


luiS. 

YflK  541.18 

DIRECT  RADIATIVE  FORCING  AT  THE  SURFACE  BY  SMOKE  AEROSOLS 
DETERMINED  FROM  SATELLITE  AND  SURFACE  MEASUREMENTS 

U  Z.  ,  KOU  L. 

Canada  Centre  for  Remote  Sensing  588  /3ootk  Street  Ottawa,  Canada  NfA  0^7 
(Received  16  December  1997) 

Direct  radiative  forcing  (DRF)  of  aerosols  is  an  important  climatic  parameter  measuring  the 
influence  of  aerosols  on  earth's  climate.  Observational  studies  of  aerosol  DRF  usually  suffer  from 
a  shortage  of  in-situ  measurements  of  aerosol  optical  properties.  This  study  introduces  a  new 
approach  to  determine  surface  DRF  due  to  fire  smoke  under  any  sky  conditions  using  satellite 
and  surface  measurements. 

The  method  requires  no  observation  of  aerosol  optical  properties.  It  is  based  on  a  satellite 
inversion  algorithm  which  retrieves  surface  net  solar  radiation  in  the  visible  spectrum  (400- 
700nm).  The  algorithm  was  first  validated  under  a  variety  of  sky  conditions  ranging  from  clear, 
to  smoky  and  cloudy  skies.  The  accuracy  of  retrieval  is  found  to  be  primarily  affected  by 
absorbing  aerosols  such  as  smoke.  With  the  measurements  of  aerosol  optical  thickness,  the  effect 
can  be  well  accounted  for.  Without  correction  for  this  effect,  the  difference  between  observed  and 
estimated  APAR  is  a  good  estimate  of  DRF  due  to  aerosols.  Over  the  remote  boreal  forest  region 
in  western  Canada  where  this  study  is  conducted,  fire  activities  dominate  the  variation  of  aerosol 
loading  during  the  summer  season.  Following  this  concept,  instantaneous,  daily  and  monthly 
mean  DRF  due  to  smoke  aerosols  are  computed.  The  monthly  mean  DRF  caused  by  smoke 
reaches  a  maximum  value  of  -26.0  W/m2  during  the  period  of  active  burning  in  July  1994,  as 
compared  to  the  total  radiative  forcing  of  -76.7  W/m2  due  to  the  combined  effect  of  both  smoke 
and  clouds  in  the  same  month  and  region. 
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A  PROGRAM  TO  STUDY  THE  EFFECT  OF  AEROSOLS  ON  ATTENUATING  THE 
SOLAR  RADIATION  IN  TAIWAN  (1994) 

CHUNGrMINS  LIU  ET  AL. 

department  of  Atmospheric  Sciences,  National  Taiwan  University, 

Taipei,  Taiwan,  Jl.O.C.  liucn&ccms .ntu.  .edu  .tw 
(Received  8  February  1997) 

Aerosols  are  effective  on  scattering  the  solar  radiation.  The  surface  aerosols  would  hence 
affect  the  local  visibility  and  attenuate  the  solar  flux.  This  project  intends  to  gradually  set  up 
observation  program  in  Taiwan  to  analyze  the  effect  of  surface  aerosols  on  the  solar  radiation 
field.  In  the  first  few  years,  we  have  selected  the  Tainan  area  for  study.  It  is  because  that  the  area 
is  flat  and  with  a  uniform  distribution  of  air  pollutants.  Climatological  data  show  that  during 
September  -  April,  Tainan  was  dry  and  clear,  with  a  prevailing  northerly,  poor  visibility  and  high 
levels  of  PM  10,  i.e.  aerosols  with  diameter  <  10mm;  whereas  during  May-October,  this  area  was 
wet  and  cloudy,  with  a  variable  wind,  good  visibility  and  low  PM  10  levels.  Hence,  we  have 
selected  the  autumn,  winter  and  spring  seasons  as  the  target  period  for  the  future  intensive  study 
period. 

During  February  -  March  1995,  instruments  were  set  up  at  Tainan-Yukang  Meteorological 
Station  to  measure  the  surface  solar  flux,  the  aerosol  composition  and  the  aerosol  optical 
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properties.  The  Solar  Spectrum  System  set  up  by  the  Yankee  Environmental  Systems,  Inc.,  was 
used,  which  contains  a  automated  multifilter  rotating  shadow-band  radiometer  (MFR-6)  to 
measure  the  solar  intensity  in  415,  500,  600,  665,  862  and  940nm  with  an  interval  of  lOnm  each. 
Meanwhile,  a  TSP  (Total  Solar  Pyrheliometer)  was  set  up  to  provide  a  standard  total  solar  flux 
dataset  to  be  intercompared  with  those  estimated  by  MFR-6.  The  data  acquisition  system  is 
YESDAS-2.  Meanwhile,  a  sky  video-taping  system  was  set  up  in  along  with  a  ceilometer,  to 
assist  in  the  determination  of  the  clear-sky  condition.  Only  the  data  collected  during  a  clear-sky 
condition,  will  be  used  to  study  the  effect  of  local  aerosols  on  the  attenuation  of  the  solar  flux. 
Otherwise,  the  scattering  effect  by  cloud  particles  on  the  solar  radiation  is  far  more  important 
than  that  by  aerosols. 

A  Scanning  Mobility  Particle  Sizer  (SMPS),  TSI  model  3934,  was  set  up  to  determine  the 
number  spectrum  of  aerosols  with  diameter  between  0.025  -Lf  0.5mm,  which  was  then  compared 
with  the  number  spectrum  data  collected  simultaneously  by  a  PMS  probe  for  aerosols  with 
diameter  of  0. 1  -Lf  10  mm.  Meanwhile,  an  Integrating  Nephelometer,  TSI  model  3563,  was  set  up 
to  determine  the  light  scattering  coefficient  (m-1)  of  aerosols.  The  instrument  is  sensitive  enough 
to  measure  the  scattering  coefficient  as  low  as  to  10-7m-l,  and  can  provide  the  total  and  the 
backward  scattering  coefficient  of  aerosols  in  the  band  of  the  red,  green  and  blue  color, 
respectively. 

In  order  to  determine  the  composition  of  aerosols,  a  GBM-2000H  high  volume  sampling 
system  was  set  up  to  collect  the  aerosol  samples.  The  filter  used  was  Whatman  41  (20x25  cm). 
Since  only  a  Hitachi  Z-8100  polarized  Zeeman  AAS  was  available  during  the  experimental 
period,  only  the  concentration  of  the  elements  of  Al,  Fe,  Mn,  Na,  Mg,  Zn,  and  Pb  were 
determined.  The  data  of  Pb,  Na  and  Al  were  used  as  an  indicator  of  the  anthropogenic,  marine 
and  crustal  influence. 

Currently,  the  datasets  collected  during  February-March  1995  are  still  under  detailed 
analyses.  A  preliminary  report  to  the  National  Science  Council  with  a  project  ID  no.  NSC84- 
2621-M002-037  is  available  form  the  author.  The  whole  research  team  contains:  Chung-Ming 
Liu,  Fei-Jan  Lin  (Institute  of  Oceanography,  National  Taiwan  University),  Chung-Teng  Lee 
(Graduate  Institute  of  Environmental  Engineering,  National  Central  University)  and  Hsiu-Wu 
Chang  (central  Weather  Bureau). 
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MODEL  OF  OPTICAL  WEATHER  IN  THE  SURFACE  ATMOSPHERIC  LAYER 
AND  ITS  AEROSOL  SECTION 
PHILIPPOV  V.L.,  MAKAROV  A.S.,  IVANOV^?. 

The  Teetered  Research  &  Traduction  Centre  The  State  Institute  of  dtftfiiied  Ofitics  fCazan,  TT  920075  RU 
(First  received  03  March  1998;  accepted  for  presentation  during  IAS-4) 

Keywords:  Atmospheric  attenuation,  optical  weather,  optoelectronic  systems 
The  paper  concerns  one  of  the  important  aspects  of  usage  and  development  of  IR 
optoelectronic  systems  for  remote  geophysical  measurements,  namely  the  problems  of  optical 
atmospheric  radiation  attenuation  modelling  with  allowance  for  considerable  daily,  seasonal 
and  regional  features  of  its  aerosol  component.  The  material  originality  is  stipulated  by  a 
provided  opportunity  to  present  quantitatively  spectral  values  of  radiation  attenuation 
components  under  any  weather  conditions  in  the  most  variable  part  of  the  atmosphere,  i.e.,  in 
the  lower  troposphere  at  a  height  up  to  5  km.  The  authors  have  determined  an  interrelation  (to  be 
predicted  and  expressed  in  terms  of  mathematical  relations) 
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between  meteorological  situation  parameters,  i.e.,  weather  conditions  in  the  agreed-upon  sense, 
and  optical  atmospheric  properties.  It  enabled  to  use  the  term  "optical  weather"  in  the  paper 
title. 

The  model  structure  consists  of  sections  determining  the  environmental  properties  under 
the  conditions  of  clear  cloudless  atmosphere,  in  different  aerosol  states  (haze,  fog,  dust, 
smoke)  and  in  falling  the  hydrometeors  (rain,  snow,  drizzle). 

Some  results  are  compared  with  measurements  known  from  European  OPAQUE 
Programme  publications. 

Reference 

Philippov  V.L.,  Makarov  A.S.,  and  Ivanov  V.P.  Optical  Weather  in  the  Lower  Troposphere 
(Empirical  Method  of  Calculating  the  IR  Radiation  Attenuation).  Kazan.  Press  House. 
1997,  p.230. 
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THE  EVALUATION  OF  THE  APPLICABILITY  OF  THE  CONTINENTAL  AEROSOL 
MODEL  FOR  RADIATIVE  CALCULATIONS 
RUBLEV  a.n.'xhubaroVa  n.Ye.2,trotsenko  A.NXTREMBACH  V.V.2,ZAHAR0VA  P.V.3 

1  .  Russian  Research  Center  fdurckatov  Jnstitute,  Russia,  (rubied  imft .  kiae.ru) 

2  .  Meteorological  Observatory,  Moscow  State  University,  Russia 
3  .  Moscow  State  ^Academy  of  Instrument- Industry  and  Informatics 
( First  received  26  March  1998;  accepted  for  presentation  during  IAS-4) 

One  of  the  ways  for  the  testing  of  used  models  and  methodologies  in  radiative  transfer  is 
direct  comparisons  of  the  calculated  and  observed  solar  fluxes.  The  experimental  data  were  taken 
from  two  independent  surface  radiometry  databases  with  various  types  of  instrumentation 
obtained  in  different  geographical  regions.  The  first  database  includes  solar  radiation  data  and 
supporting  meteorological  information  obtained  in  meteorological  observatory  of  Moscow  State 
University  (MO  MSU)  in  1995  and  1996,  the  second  one  is  based  on  solar  radiometer  data 
collected  during  american  experiment  CAGEX  (1-in  April  1994,  2  -  October  1995  in  Oklahoma). 
The  comparisons  between  measured  and  modeled  radiative  fluxes  were  carried  out  for  clear  sky 
conditions.  For  model  calculations  within  the  shortwave  SW  spectral  region  the  Monte-Carlo 
technique  is  applied  in  combination  with  line-by-line  methods  which  account  for  selective 
absorption  of  the  atmospheric  gases. 

Vertical  profiles  of  atmospheric  parameters  were  specified  according  to  well-known  model 
"midlatitude  summer"  proposed  in  [1].  The  modification  of  water  vapor  and  ozone  content  was 
carried  out  by  multiplying  the  mass  concentration  profile  by  a  constant.  The  vertical  profiles  of 
atmospheric  aerosol  lower  than  12  km  were  taken  according  to  CONT-1  [2]  and  according  to 
BSA  stratification  -  for  the  I2-20km  layers.  Variations  of  aerosol  optical  thickness  were  defined  in 
the  near-surface  layer  (0-2km).  The  aerosol  attenuation  was  not  taken  into  account  in  the  layers 
above  20km.  The  analysis  of  the  discrepancies  between  measured  and  modeled  diffuse  radiation 
shows  that  they  vary  for  separate  cases  in  the  similar  ranges:  -24  -  +15  W/m2  and-17-+12  W/m2  - 
respectively  for  Moscow  and  Oklahoma.  The  extreme  low  values  observed  in  Moscow  can  be 
explained  by  the  specific  meteorological  conditions  when  absorbing  aerosol  particles  would 
accumulate  in  atmosphere  (i.  e.  August  1996).  We  draw  attention  to  the  fact  that  the  differences 
between  calculations  and  measurements  of  diffuse  irradiance  vary  in  the  same  range  in  spite  of 
different  types  of  instruments  utilizing  in  Russia  and  in  the  USA  with 
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independent  calibration  technique  and  in  spite  of  different  geographical  regions  in  which  the 
experiments  were  carried  out.  On  the  whole  some  overestimation  of  calculated  solar  fluxes 
obtained  by  our  model  computations  in  comparison  with  direct  and  diffuse  irradiance 
measurements  are  observed.  But  they  are  not  large.  Maximal  difference  between  measured  and 
modeled  global  irradiance  does  not  exceed  1%  or  0.7%  from  the  extraterrestrial  value.  Therefore 
alter  converting  to  the  daily  averaged  solar  radiation  absorption,  it  makes  up  about  3W/m2  e.  g. 
5-10  times  less  than  the  biases  of  15-30  W/nri  between  the  experimental  data  and  the  climatic 
models  estimates  mentioned  in  [3], 

Using  the  benchmark  database  of  calculated  solar  fluxes  the  daily  averaged  absorption  of 
solar  radiation  Q  was  directly  obtained.  The  simulations  were  done  for  clear  sky  conditions  of 
midlatitude  summer  utilizing  the  continental  aerosol  model  with  vertical  profiles  CONT-I  [11  and 

^ptical  thicklness  °-23  usinS  the  averaging  by  zenith  solar  angle.  Q  was  shown  to  be 
25-27/g  in  relation  to  the  extraterrestrial  solar  flux  at  the  upper  boundary  of  atmosphere 
dependmg  on  the  day  of  the  year.  This  estimates  are  in  a  good  agreement  with  mean  value 
Q  25  /o  which  was  calculated  by  A.  Arking  on  the  basis  of  ground  and  satellite  data  for  clear  sky 
conditions  [3],  According  to  climatic  models  the  average  atmospheric  absorption  is  about  17%  [31 
The  comparisons  of  experimental  and  calculated  SW  fluxes  indicate  that  there  are  no  significant 
biases  between  them  at  least  in  clear  sky  conditions. 

The  application  of  continental  aerosol  model  CONT-I  is  considered  to  be  reasonable  for  the 
estimation  of  solar  fluxes  in  these  regions.  It  should  be  stressed  that  CONT-1  contains  90%  of 
water-soluble  particles  [2],  They  are  responsible  for  the  single  scattering  albedo  A=0  9  in  visible 
spectral  range  which  to  a  great  extent  determines  the  level  of  diffuse  irradiance.  Optical 
characteristics  of  water-enveloped  particles  have  a  weak  dependence  on  their  generating  chemical 
substances  and  are  mainly  determined  by  water  optical  properties.  The  predominance  of  these 
particles  in  the  atmosphere  may  be  the  main  reason  of  the  wide  application  of  this  aerosol  model. 

Ihe  based  on  good  coincidence  of  calculations  with  the  experimental  estimates  of  the 
scattering  fluxes  both  in  Moscow  and  in  Oklahoma  natural  aerosol  had  such  value  A  even  for  the 
cases  when  the  relative  humidity  was  equal  30-40%.  Sideways  this  contradicts  with  the  data  [4] 
of  winch  follows,  that  at  such  humidity  the  aerosol  drops  transform  to  solid  particles,  the 
istribution  of  particle  dimensions  narrows,  and  their  mean  radius  become  to  2-3  time  less  than 
initial  one.  All  that  according  to  our  calculations,  based  on  the  Mie’s  theory,  decreases  the  single 

A=0'2-0'3-  This  w°rk  was  supported  by  "an 
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EFFECTS  AND  CLOSURE  STUDIES  OVER  THE  ATLANTIC  OCEAN:  AN 
OVERVIEW  AND  SELECTED  RESULTS  FROM  TARFOX  AND  ACE-2 
RUSSELL  P.  B, '.LIVINGSTON  J.  M.  '.SCHMID  B.  '.HIGNETT  P.  ‘.DURKEE  P.  A.  ’.HOBBS  P. 
V:  ,  GASSO  S’ ,  HEGG  D.*  .STOWE  L.  L.  ’.BATES  T.  S.‘,  QUINN  P.  K.’.HAMILL  P.\ 

'  MJSJ  Jmes  Xrsearck  Center.  Moffett  field.  CJ  91035-  WOO  USJ 
2  SRJ  International,  Menlo  Park,  CJ  91025  USJ 
s  /Saif  Jrea  environmental  Research  Jnstitute,  San  Francisco.  CJ  91/22  USJ 
V  fUfted  fandom  Meteorological  Office,  Meteorological  Research  Flight.  FRJ  Farnborough.  Hampshire, 

QU/16TF.  UK 

5  Naval  Postgraduate  School.  Montereif.  CJ  93913-5 / Z1  USJ 
6  Universitif  of  Washington,  Seattle,  WJ  98/95  USJ 
7  MOJJ/NeSFJS,  Office  of  Research  and  Jfiftlications,  NSC,  Washington,  FC 
*  NOJJ-Pacific  Marine  environmental  Caboratortf,  Seattle,  WJ  92ZZ5  USJ 
9  Rhifsics  Fefiartment,  San  Jose  State  Universitif,  San  Jose,  CJ  95/92  USJ 
(First  received  23  March  1998;  accepted  for  presentation  during  IAS-4) 


Aerosol  effects  on  atmospheric  radiation  are  a  major  source  of  uncertainty  in  understanding 
the  past  climate  and  predicting  climate  change.  To  help  reduce thljun^ainty,  *5®  ,  L- 

Tropospheric  Aerosol  Radiative  Forcing  Observational  Experiment  (TARFOX)  and  the  111  / 
second  Aerosol  Characterization  Experiment  (ACE-2)  measured  the  properties  and  radiative 
effects  of  anthropogenic  aerosols  over  the  Atlantic  Ocean.  TARFOX  focused  on  the  urban- 
industrial  haze  plume  flowing  from  the  eastern  United  States  over  the  western  Atlantic,  whereas 
ACE-2  studied  aerosols  carried  over  the  eastern  Atlantic  from  both  European  urban/industriai 
and  African  mineral  sources.  These  aerosols  often  have  a  marked  influence  on  the  top-of- 
atmosphere  radiances  measured  by  satellites.  However,  the  accurate  derivation  of  both  optical 
depths  and  radiative  flux  changes,  or  radiative  forcing,  from  the  satellite-measured  radiances 
remains  a  difficult  challenge  for  the  wide  range  of  aerosol  types  and  properties  present. 

In  TARFOX,  sensors  and  samplers  on  four  aircraft,  land  sites,  and  ships  measured  optical 
depth  spectra,  aerosol  composition,  microphysics  and  optical  properties,  and  radiative  fluxes 
during  many  overpasses  by  different  satellites.  Closure  studies  show  that  the  aircraft-measured 
flux  changes  agree  with  those  derived  from  the  aerosol  measurements  using  several  modeling 
approaches.  Essential  to  obtaining  this  agreement  is  modeling  the  aerosols  as  moderately 
absorbing-i.e.,  having  midvisible  single-scattering  albedo  between  about  0.90  and  0.95.  These 
values  are  in  accord  with  the  aircraft  measurements  of  (1)  aerosol  absorption  and  scattering 
coefficients,  (2)  unexpectedly  large  carbonaceous  fractions  of  aerosol  composition,  and  (3) 
unexpectedly  large  aerosol  humidification  factors. 

In  ACE-2,  European  urban-marine  and  African  mineral-dust  aerosols  were  measured  by 
sunphotometers  on  the  Pelican  aircraft  and  the  Research  Vessel  Vodyanitskiy,  and  by  sensors  on 
NOAA  satellites.  We  present  a  comparison  of  the  optical  depths  derived  from  the  NOAA-14 
satellite  data  with  those  measured  by  our  fourteen-  and  six-channel  sunphotometers.  We  find 
that  the  excellent  agreement  for  urban-marine  aerosols  is  degraded  when  African  dust  is  present. 
Using  the  sunphotometer  data  during  ascent  and  descent  of  the  aircraft,  we  also  obtain  extinction 
profiles  for  separated  layers  dominated  by  African  dust  and  urban-marine  aerosols,  respectively. 

The  extinction  profiles  allow  us  to  obtain  size  distributions  for  both  these 


Copyright  1998  ( c )  by  Aerosol  Technology  Ltd  Telephone/Fax:  +7(095)  1474361 


AF.ROSOLS  I'm  ml.  4c 


Paac  No  27 1 


aerosol  types,  showing  the  distinctive  differences  between  them.  These  optical  depth  and  size 
spectra  are  combined  with  model  complex  refractive  index  spectra  to  calculate  radiative  flux 
changes  induced  by  the  different  aerosol  layers.  By  combining  solar  beam  transmission 
measurements  in  the  0.94-micron  band  with  those  at  neighboring  wavelengths,  we  also  determine 
water  vapor  columns  and  profiles,  which  are  shown  to  agree  well  with  aircraft  in  situ 
measurements. 
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A  COMPUTER  CODE  SYSTEM  ATRAD  FOR  EFFICIENT  PRECISE 
CALCULATIONS  OF  ATMOSPHERIC  RADIATION. 

SHILKOV  A,V.,  SHILKOVA  S.V. 

Institute  for  Mathematical  Modelling  of  the  Russian  Mcadetng  of  Science,  Moscow 
(First  received  30  March  1998;  accepted  for  presentation  during  IAS-4) 

The  report  is  devoted  to  computer  code  system  ATRAD  (ATmospheric  RADiation)  for 
numerical  calculations  of  atmospheric  radiation  transfer  in  climate  studies.  Mathematical 
methods  for  numerical  modelling  are  submitted.  Calculation  results  are  presented. 

A  specificity  of  the  Earth  atmosphere  and  connected  problems  are  the  following: 

A)  Heterogeneity  of  altitude  profiles  of  optically  active  gases. 

B) Very  large  number  of  molecular  absorption  lines  (resonances)  (104  -  105). 

C) Presence  of  cloud  layers  where  the  optical  thickness  with  respect  to  absorption  and  scattering 
at  particles  changes  sharply  and  temporal  varying  of  cloudiness  and  aerosols. 

The  existing  computer  codes,  solving  these  problems,  are  divided  on  poles  apart: 

1)  “Line  -  by  -  Line”  calculations  of  radiation  spectra.  These  codes  provide  precision  control  at 
all  stages  of  transport  equation  solving  and  use  real  microscopic  cross-sections  of  radiation 
scattering  and  absorption  as  a  data.  Their  disadvantages  are  large  calculation  time  and 
difficulties  at  change  of  calculation  variants. 

2)  “Semi  empirical  methods  and  codes”  applying  in  climate  studies.  These  methods  are 
economical  and  permit  the  fast  change  of  variants.  Their  disadvantages  are  the  using  of 
roughened  model  optical  constants  for  wide  spectrum  parts  as  a  data  and  precision 
uncontrollability. 

The  System  ATRAD,  being  developed  by  the  authors,  has  “Line  -  by  -  Line”  calculation 
precision  (I)  and  “Semi  empirical  methods  and  codes”  efficiency  (2).  The  data  are  microscopic 
cross-sections  of  radiation  scattering  and  absorption  (HITRAN  -  92).  The  integration  of  these 
two  qualities  is  achieved  by  application  of  a  number  of  mathematical  methods. 

For  the  molecular  absorption  heterogeneity  problem  (A)  solving,  a  procedure  of  energy  scale 
division  at  resonance  carriers  is  proposed.  We  call  a  pooling  of  spectrum  intervals,  at  which 
absorption  lines  of  gas  “t”  lie,  a  resonance  carrier  of  gas  “t”.  For  the  Earth  atmosphere,  it  is 
enough  to  divide  the  energy  scale  at  three  carriers:  H2O,  CO?  and  O3.  The  radiation  transfer 
calculations  are  made  independently  inside  the  boundaries  of  each  carrier. 

For  the  problem  (B)  solving,  method  of  Lebesque  averaging  of  radiation  microscopic  cross- 
sections  and  intensity  with  respect  to  photon  energies  is  used.  The  averaging  is  performed  over 
energy  points  with  equal  absorption.  So  there  are  practically  no  precision  losses.  As  a  result, 
instead  of  transport  equation  calculations  in  105  -  106  spectrum  points,  we  solve  the  averaged 
transport  equation  in  10  -  102  conventional  spectrum  units. 

For  the  problem  (C)  solving,  quasi  diffusion  schemes  and  schemes  with  quasi  analytical 
interpolation  with  respect  to  space  variable  were  developed.  Quasi  diffusion  schemes  have  given 
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the  fast  and  precise  solution  of  transport  equation  with  prevailing  scattering  and  strong  temporal 
varying  of  particle  concentrations.  Schemes  with  quasi  analytical  interpolation  with  respect  to 
space  variable  have  given  the  fast  and  precise  solution  of  transport  equation  with  presence  of 
cloud  and  aerosol  layers  where  the  optical  thickness  of  ceils  changes  sharply.  These  schemes  don’t 
require  space  mesh  retirement  and/or  model  consideration  of  cloud  layers.  Schemes  are 
constructed  on  the  base  of  analytical  solving  transport  equation  inside  uniform  cells,  then 
connection  of  conditions  at  cell  boundaries  and  reconstruction  of  the  solution  in  the  whole  region. 

The  numerical  calculation  results,  showing  the  efficiency  of  ATRAD  Code  System  in 
comparison  with  “Line  -  by  -  Line”  calculations  are  presented. 

The  work  is  done  at  the  financial  maintenance  by  ISTC  (project  N 115-95). 

O 

1214. 

THE  IMPACT  OF  AEROSOLS  ON  SOLAR  UV  ACTINIC  FLUX  &  HOTOLYSIS  RATES 
STENCHIKOV  S„  DICKERSON  fi„  KONDRAQUNTA  S.,  PARK  R. 

2)epartntent  of  Meteorology 
3933  Computer  and.  Space  Sciente  building 
Unicresity  of  Maryland 
College  Park.  Maryland  20792-2925 

(First  received  04  February  1998;  accepted  for  presentation  during  IAS-4) 

A  high  mixing  ratio  of  photochemically  produced  ground  level  ozone  (photochemical  smog) 
is  the  most  typical  characteristic  of  air  pollution  in  highly  populated  urban  regions.  At  the  same 
time,  the  optical  depth  of  fine  aerosol  particles  on  smoggy  days  can  reach  2  in  the  near  UV 
spectral  bands.  Sulfate  and  some  organic  aerosol  particles  scatter  solar  radiation  back  into  space 
and  cool  the  surface,  but  can  increase  the  UV  actinic  flux,  which  is  proportional  to  photon 
number-density  in  the  atmosphere.  This  means  that  with  the  same  number  of  photons  arriving  at 
the  top  of  the  boundary  layer,  aerosols  simultaneously  increase  the  number  of  reflected  photons 
and  the  number  of  photons  in  the  boundary  layer. 

Observations  and  theoretical  calculations  with  MIE  code  and  Discrete  Ordinate  radiative 
transport  (DISORT)  model  based  on  observed  aerosol  size-number  distributions  show  that  UV- 
scattering  particles  in  the  boundary  layer  accelerate  photochemical  reactions  and  ozone 
production,  but  UV-absorbing  aerosols,  such  as  mineral  dust  and  soot,  inhibit  photochemical 
processes. 


12  J.S . 

RADIATIVE  FORCING  AND  CLIMATE  RESPONSE  FROM  THE  1991  MT. 
PINATUBO  AEROSOL  CLOUD 
STENCHIKOV  G.*,  KiRCHNER  I.**,  RQBGCK  A.***,  GRAF  H-F.** 

*Unitrersity  of  Maryland,  College  Park,  M2),  US 
**Max  IPlancJc  Jnstitute  for  Meteorology,  Hantburg,  Qerniany 
*Jlutgers  University,  Neur  /Urunsunck,  NJ,  US 
( First  received  05  February  1998;  accepted  for  presentation  during  IAS-4) 

We  developed  a  zonal  mean,  monthly  mean  data  set  of  stratospheric  aerosol  radiative 
characteristics  for  two  years  after  the  Mt.  Pinatubo  eruption.  To  calculate  the  aerosol 
parameters  for  the  entire  radiative  spectrum,  we  combined  SAGE  II  aerosol  extinctions  for 
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1.02  microns,  provided  by  Larry  Thomason,  and  CLAES/ISAMS  retrieved  effective  radii 
provided  by  Don  Grainger.  This  is  the  first  global  data  set  with  vertically  dependent  effective 
radius.  Using  this  data  we  calculated  aerosol  radiative  forcing  and  climate  response  with 
ECHAM-4  general  circulation  model.  We  found  more  small  aerosol  particles  above  the  10  mb 
than  expected  for  the  first  year  after  the  eruption.  The  solar  N1R  heating  appears  to  be  more 
significant  than  it  was  found  previously  especially  at  the  top  of  the  aerosol  layer,  because  small 
particles  are  relatively  more  absorbing.  Ozone  depletion  and  the  QBO  significantly  modify  the 
observed  stratospheric  temperatures.  The  changes  in  stratospheric  temperature  and  dynamics 
force  the  tropospheric  circulation  from  the  top.  The  tropospheric  dynamic  response  produces  a 
significant  portion  of  the  climate  variation  especially  in  the  winter.  This  dynamic  response  is 
sensitive  to  the  stratospheric  heating  and  sea  surface  temperature. 


yjtK  541.18 

ON.  INFLUENCE  OF  ATMOSPHERIC  AEROSOL  OPTICAL  PROPERTIES  ON 
RADIANCE  CHARACTERISTICS  OF  THE  EARTH  IN  NEAR  IR  SPECTRAL  RANGE 

AT  OBSERVING  FROM  SPACE. 

VESELOV  D.P.,  LOBANOVA  6X,  MIRSOEVA  L.A.,  POPOV  OX,  SEMENOVA  V.L 

All- Russian  scientific  centre  "SOJ  named  after  SJ. Vavilov" ;  Birjet/aga  linia,  12,  St-JPetersburg,  Russia. 
(First  received  18  November  1997;  accepted  09.02.98 for  presentation  during  IAS-4) 

The  method  and  software  are  developed  to  calculate  radiative  characteristics  of  the  system  the 
Earth-  Atmosphere  due  to  reflection  by  underlying  surface  and  singly  scattering  by  atmosphere  of 
sun  radiation  in  the  spectral  range  1-3.0  mcm  at  observing  from  space.  The  software  uses  the 
data-base  of  optical  characteristics  of  earth  surface,  tropospheric  clouds  and  atmosphere.  A 
special  attention  was  paid  to  atmospheric  aerosol  which  is  the  most  changeable  components  of 
atmosphere.  In  calculations  the  different  combinations  of  models  for  nearground,  atmospheric, 
stratospheric  and  mesospheric  aerosols  were  used.  The  choice  of  aerosol  models  is  found  to 
control  substantially  a  radiance  level  of  the  system  the  Earth-atmosphere. 

1353. 
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CALCULATION  OF  ANISOTROPIC  SCATTERING  OF  SOLAR  RADIATION  IN 
ATMOSPHERE  (MONOENERGETIC  CASE). 

ARISTOVA  E.N.,  GOLDIN  V.YA. 

Jnstitute  for  Mathematical  Modelling  of  RAS 
(First  received  01  January  1998;  accepted  for  presentation  during  IAS-4) 

The  strong  anisotropic  scattering,  including  scattering  with  forward-peaked  indicatrix  (small 
angle  scattering),  is  very  important  at  the  solar  radiation  transport  in  atmosphere  containing 
aerosols.  In  the  paper,  a  method  of  radiation  transport  calculation  at  strong  scattering 
anisotropy  is  developed.  And  scattering  indicatrix  is  used  without  approximation,  directly,  for 
example  according  the  data  from  [1]. 

Radiation  intensity  in  the  method  is  represented  as  a  sum  of  three  components:  1)  non- 
scattered  solar  radiation,  including  specularly  reflected  from  the  Earth  surface  one  (analytical 
solution),  2)  small  angles  scattered  direct  solar  radiation  and  its  specularly  reflected  part  (with 
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multiple  scattering);  (high-accuracy  representation  of  this  component  with  real  indicatrix  is 
obtained),  3)  all  the  rest  radiation,  the  method  of  calculation  of  which  is  based  on  our  papers 
[2,3]. 

The  method  makes  it  possible  to  consider  also  real  anisotropy  of  reflection  from  the  Earth 
surface  [2];  because  of  lack  of  data  ,we  restricted  ourselves  by  linear  combination  of  specular  and 
diffusive  reflection. 

The  results  of  calculation  of  several  problems  in  monoenergetic  case  for  plane  approximation 
of  atmosphere  are  presented. 

Problems  for  different  angles  of  incidence  of  solar  radiation  in  cloudless  atmosphere  as  well 
as  at  presence  of  cloudiness  are  considered.  An  appearance  of  "inner  boundary  conditions"  for 
radiation  intensity  at  inner  and  outer  cloud  boundaries  as  natural  consequences  of  complete 
solving  the  problem  in  non-homogeneous  medium  is  interesting. 
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THE  ROLE  OF  MARINE  SPRAY  AND  AEROSOLS  ON  THE  AIR-SEA  EXCHANGE 

OF  HEAT  AND  GASES 
G.  L.  GEERNAERT,  L.  L.  S.  GEERNAERT 
Jft/  Tofegaards  ej  22.  2)(d-3650  Ols  ifkke,  j&entnark  C-MjOU:  Q£Q@dm  .dk 

( First  received  15  July  1998;  accepted  for  presentation  during  IAS-4) 

Heat  and  gas  exchanges  are  central  to  modelling  and  assessments  of  regional  climate  and 
marine  eutrophication.  Nitrogen,  carbon,  and  heat  exchange  furthermore  play  central  roles  in 
coastal  marine  biomass  dynamics.  In  order  to  model  the  exchanges  of  these  compounds  (and 
heat),  the  classical  approach  used  Monin-Obukhov  similarity  theory  and/or  simple  deposition 
velocities  derived  from  laboratory  or  other  limited  studies.  In  this  presentation,  the  full  set  of 
dynamical  equations  are  used  to  assess  the  roles  of  source  and  sink  terms  as  height  dependent 
functions  in  the  transport  equations.  Horizontal  inhomogeneity  is  maintained  as  an  important 
term  in  the  equations,  thus  introducing  flux  divergence  and  the  need  for  specifying  internal 
boundary  layers.  Calculations  for  various  scenarios  will  be  presented,  and  uncertainties  will  be 
documented  in  order  to  highlight  the  research  needs  for  the  next  decade. 
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THE  EFFECT  OF  INTERNAL  STRUCTURE  OF  THE  RADIALLY  NON-UNIFORM 
PARTICLES  OF  MARINE  AEROZOLE  ON  LiGHTSCATTlERfNG 

KOKORIN  A.M. 

S  .-5Fe  ersb  rg  oranck  of  5r  Jr  .Shirsno  jus  i  e  of  Gceanoiogif  jc  ssian  jfcad&M/  of  Sciences 
199053,  1-Line  W.O., 30.  kokorin@gk3103.spb.edu 
(First  received  01  June  1998;  accepted  for  presentation  during  IAS-4) 

In  this  work  an  accurate  solution  of  the  problem  of  difraction  on  an  anti-reflection  sphere 
(ARS)  is  used  for  the  assessment  of  the  influence  of  internal  structure  of  oceanic  aerosol  particles 
on  lightscattering  characteristics.  The  ARS  is  a  two-layered  sphere  with  a  homogenious  non¬ 
absorbing  nucleous  and  an  inhomogenious  shell,  with  a  power  law  of  the  inhomogenety 
behaviour.  For  the  calculations  of  the  properties  of  lightscattering  the  conventienal  model  of  the 
marine  aerozole  was  used  (SPA,  1984).  The  model  is  a  combination  of  the  two  components:  (1) 
"WATER-SOLUBLE"  with  the  soluble  particles  of  calcium  sulphate  and  organic  substance  and 
(2)  "OCEANIC"  with  particles  of  salt.  The  results  of  the  numerical  modelling  are  considered  for 
the  three  possible  mechanisms  of  changes  in  the  ensemble  of  aerozole  particles  in  the  variable  field 
of  the  atmosphere  humidity:  a)  uniform  swelling  of  the  whole  volume  of  a  particle  accompanied 
by  decreasing  the  refraction  index  (the  model  of  a  homogenious  sphere);  b)  enlarging  of  a  particle 
with  partial  soluting  of  the  initially  dry  solid  nucleous  (the  model  of  ARS);  c)  enveloping  of  a 
particle  by  a  water  shell  with  the  remaining  non-soluble  nucleous  (the  model  of  the  two-  layered 
sphere).  The  results  of  the  calculations  showed  that  the  lightscattering  coefficients  of  the 
polydispersed  systems  of  particles  for  the  three  cases  considered  above  are  very  close  in 
magnitude.  The  angular  properties  of  lightscattering  are  much  more  sensitive  to  the  internal 
structure  of  particles.  The  phase  functions  for  the  all  three  cases  practically  do  not  differ  for  the 
humidity  less  than  70  percent.  For  the  magnitudes  of  the  humidity  execeeding  70  percent  the 
phase  funstion  for  ARS-model  in  the  range  of  the  large  angles  of  scattering  qualitatively  and 
quantitatively  differ  from  that  for  the  models  of  the  two-Iagered  and  homogenious  spheres. 
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For  example  for  the  "Water-Soluble”  fraction  the  largest  difference  in  the  scattering  intensity  (40 
percent  and  even  more)  is  observed  in  the  range  of  backsca tiering  angles.  For  the  "Oceanic" 
fraction  the  difference  in  some  cases  can  be  egual  to  even  more  than  200  percent.  So  for  the 
magnitudes  of  the  humidity  exceeding  70  percent  the  effect  of  the  internal  structure  of  particles  of 
the  ARS  -  type  on  the  phase  function  becomes  essential  in  the  range  of  large  angles  of  scattering. 
In  addition  the  large  differences  in  the  behaviour  of  the  degree  of  linear  polarization  are  observed 
for  all  considered  models.  Conditious  were  reveiled  for  which  an  effect  of  depolarization  com  be 
observed  for  the  case  of  an  ARS-model  of  "Oceanic"  fraction. 
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POLYDISPERSE  AEROSOL  INFLUENCE  ON  THE  SCAVENGING  COEFFICIENT 
MIHAELA  MIRCEA,  SABINA  STEFAN  1 

Ma  ional  Jns  i  e  of  Me  eorology  and  Hydrology,  8  chares 
1  Uni  ersi  y  of  8  chares  .  Pac  l  y  of  Physics,  8  chares 
(First  received  30  April  1998 ;  accepted  for  presentation  during  IAS-4 ) 

OUTLINE  OF  THE  PROBLEM 

Ibe  scavenging  coeflicienl  lor  an  aerosol  particle  of  radius  'a"  (monodisperse  case),  is  defined 
as  (Pruppacher  and  Klett,  1978): 

A(r)  =  %  Jr2E(a,r)n(r)dr  (1) 

o 

where  r  is  the  drop  radius,  E  (a,r)  is  collection  efficiency  and  n(r)dr  is  the  number  concentration  of 
rain  droplets  having  the  radius  in  the  range  [  r,  r+dr  ]. 

Taking  into  account  the  polydispersity  of  aerosol,  the  integral  scavenging  coefficient  over  the 
wiioie  aerosol  spectrum  is  given  by: 

CO 

A(a,  r)  =  j  A(a)n(a)da  (2) 

o 

where  n(a)da  is  the  number  concentration  of  aerosol  particles  with  radii  a  to  a+da. 

The  removal  of  the  aerosol  particles  with  radii  between  0.001  pm  and  10  pm  could  be 
described  by  three  mecanism:  Brownian  diffusion,  interception  and  inertial  impaction.  The 
corresponding  collection  efficiencies  are  given  in  Table  1.  In  the  case  of  Brownian  diffusion,  the 
diffusion  coefficient  was  approximated  by  D  =  l,3xl0‘/6a‘‘  (a  in  cm,  D  in  cmV1). 

Table  l.  The  mathematical  expressions  of  collection  efficiencies  E(a,r)  for  Brownian  diffusion, 
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Interception  (Fuchs,  1964) 

3— 

r 

Inertial  impaction  (Slinn,  1974) 

S-Ji 

s+u. 

X 

The  parameter  S  in  Table  1  is  a  function  of  dimensionless  Stokes  parameter: 


S  =  ^Vl 


(3) 


9  apa  u 

where  and  pa  are  the  mass  density  of  the  particles  and  air,  V,  is  the  raindrop  terminal  velocity 
and  v  is  the  kinematic  viscosity  of  air.  For  the  raindrops  with  radii  between  0.01  and  0.1  cm  the 
terminal  velocity  is  approximately  proportional  to  r  (Gunn  and  Kinzer,  1949)  and  the  Stokes 
parameter  becomes: 

S  =  0,10x1 08a2Pp  (4) 

(a  in  cm,  pp  in  g  cm-3). 

Considering  the  collection  efficiencies  from  Table  1,  the  Gamma  distribution  function  with 
four  parameters  for  raindrops  (A,a,P,y)  and  aerosol  particles  (Ao,ao,Po,yo)  were  obtained  the 
following  expressions  for  the  scavenging  coefficients  in  the  monodisperse  (M)  and  polydisperse 
(P)  case: 

Brownian  diffusion  (DBM): 

a+2 

,a  +  2 


A(r)  =  0,65x10  1 2  tc| 
Interceptio  n(I  M) : 

Inertial  impaction  (IIM): 


r<- 


(5) 


a+2 


A(r)  =  3aa — p  y  T 

y 


a  +  2 


(6) 


A(r)  =  7t 


S-l2 


s+il 


7» 


a +3 


a  +  3 


(7) 


Brownian  diffusion  (DBP): 

A(a,r)  = 


0,65x1 0~l2jt 

io-7a, 

Ta0  +  i  +  A 

1 

r 

V  7  J 

"  -p’T  r  211' 
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inxerceptiontin: 
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A  , 


a+2 


A(a,r)  =  3a— p  1  r| 


a  +  2 


_L  r 

Vo  _ 


an  +  i  +  2 


To  i 


Inertial  impaction  (IIP): 


A(a,r)  = 


(x+3 

7i  Ap  *  r 
y 


a0  +  i  + 1 

Yo 


a  +  3 
Y 


(9) 


«o+i+1  f  .  , 

A°R  V°  r|a0+1  +  1 

77 Po  n 


Yo 


S- 


12 


S  + 


12 


a'n(a)da  (10) 


In  the  above  derivations  i  represents  the  order  of  aerosol  (i-0  for  the  number  probability 
density  function). 


RESULTS 


Table  1  and  2  presents  the  values  of  the  scavenging  coefficient  computed  for  maritime 
(Hudson.  1986)  and  continental  (Junge  and  McLaren,  1971)  aerosol  using  the  equations  (5-5-10)- 
The  total  number  of  aerosol  particles  and  the  mean  radius  used  in  computation  was:  tor  the 
maritime  aerosol  N  =215  cm-’  and  a„=0,59pm,  for  continental  aerosol  N  =  54221  cm"  and 
a„  =0,0 1 8pm  .  The  scavenging  coefficient  for  inertial  impaction  was  computed  using  Romberg 
method. 


Table  2.  Scavenging  coefficients,  A(s-J),  for  maritime  and  continental  aerosol  in  the  monodisperse 
_  case  (pp-ls  cm-3).  _ _ _ 


maritime  aerosol  1  continental  aerosol _ 1 

DBM 

1M 

IIM 

DBM 

1M 

1 1M 

heavy  rain 

(100-^500mm/h) 

3,25  10-2 

4,88  10-7 

1,07  10-2 

3,14  10-' 

1,56  10-7 

1,07  lO'2 

moderate 

rain(5+100mm/h) 

3,25  lCH 

1,42  10-6 

9,22  10-’ 

3,15 

4,59  10-7 

9,22  10-’ 

light  rain(1^5mm/h) 

649,9 

1,32  10-4 

3,96  lO-2 

6290 

4,25  10° 

3,96  lO’2 

Table  3.  Scavenging  coefficients,  A(s-l),  for  maritime  and  continental  aerosol  in  the polydisperse 
_  case  (pp=lg  cm-3). _ _ _ _ 


_ LEE. — -O  ..J— - 1 - 

maritime  aerosol  1  con 

tinental  aer< 

:>sol 

DBP 

IP 

IIP 

DBP 

IP 

I  IP 

heavy  rain(100-s-500mm/h) 

1,46  lO-2 

9,76  10-7 

1,07  lO-2 

1,42  10-' 

3,14  lO*7 

1,07  lO'2 

moderate 

rain(5+100mm/h) 

1,46  10-' 

2,85  lO’6 

9,22  10-’ 

1,41 

9,19  10-7 

9,22  103 

light  rain(l+5mm/h) 

292,48 

2,65  lO  4 

3,96  lO-2 

2831 

8,5  10-5 

3,97  lO'2 

As  can  be  seen  from  Table  1  and  2  the  polydispersity  of  the  aerosol  has  no  influence  in  the 
case  of  inertial  impaction,  but  it  increases  the  interception  scavenging  coefficients  and  decreases 
the  scavenging  coefficients  for  Brownian  difussion.  Parameterization  of  the  scavenging  coefficient 
taking  into  account  a  specified  polydispersity  of  rain  and  aerosol  are  more  appropriate  to  use  for 
computing  the  concentration  of  pollutants  in  rainwater  and  for  comparison  with  the  field 
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measurements. 
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SEASONAL  VARIATION  OF  AEROSOL  DEPOSITION  FROM  BIOGENIC  SULFUR 
GASES  IN  REMOTE  MARINE  ATMOSPHERE  AT  AMSTERDAM  ISLAND  IN  THE 

SOUTHERN  INDIAN  OCEAN 

NGUYEN  B.C.*.  MIHALOPOULOS  N.**,  SC1ARE  JA,  BABOUKAS  E.** 

*£abonatoire  des  Sciences  du  Clitoat  et  de  /  'Cni/ironnement.  S)SUi/£SC€  Unit  Mixte  de  Recherche  C&A- 
CJfRS.  B7>t  709  -  Onne  des  Merisiers  97797  -  Qif-sur-  9uette  Cedex.  France. 

**2)efuzrt)nent  of  Chenustn/,  University  of  Crete,  R.O.  Box  7770,  QR-  77709  Ueraklion,  Qreece. 

(First  received  01  April  1998;  accepted  for  presentation  during  IAS-4) 

Biological  activity  of  phytoplankton  and  zooplankton  in  surface  seawater,  over  3/4  of  the 
Earth's  surface,  releases  about  15  to  40  Tg  S/year  (1  Tg=1012g)  of  DMS  into  the  atmosphere  . 
This  gas  rapidly  oxidizes  in  the  atmosphere  to  give  methane  sulfonic  acid  (MSA), 
dimethylsulfoxide  (DMSO)  and  sulfur  dioxide  (SO2)  which  subsequently  reacts  to  form  non  sea- 
salt-sulfate  (nss-S042)  .  These  aerosols  (MSA,  DMSO  and  nss-SO.}2-)  can  act  as  cloud 
condensation  nuclei  (CCN),  influencing  albedo  and  therefore  the  Earth's  climate. 

Due  to  its  importance  in  atmospheric  chemistry,  considerable  effort  has  been  made  in  the  last 
few  years  to  better  understand  the  seasonal  variation  in  DMS  and  its  oxidation  products. 

We  present  results  of  simultaneous  measurements  taken  over  a  2  to  4  year  period  in  order  to 
assess  whether  there  is  a  link  between  oceanic  and  atmospheric  DMS,  atmospheric  SO2,  and  wet 
deposition  of  MSA,  DMSO  and  nss-S04-' . 

A  continuous  record  of  SO2  in  the  atmosphere  (1989-1990)  and  of  MSA  and  non-sea-salt- 
sulfate  (nss-SO-P')  in  rainwater  and  DMS  at  the  ocean  surface  and  in  the  atmosphere  (1987-1990) 
were  performed  at  Amsterdam  Island  (37+S  77+E) .  Covariations  are  observed  between  the 
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oceanic  and  atmospheric  DMS  concentrations,  atmospheric  S02  concentrations,  wet  deposition 
of  MSA,  nss-SO-r’-,  A  comparable  summer  to  winter  ratio  of  DMS  and  SO2  in  the  atmosphere 
and  MSA  in  precipitation  were  also  observed.  During  the  last  2  years  Irom  Dcccmbei  1995  to 
February  1997  measurements  of  MSA  and  DMSO  in  rainwater  were  also  perlormed.  DMSO 
concentrations  ranged  from  7.0  to  369  nM,  with  a  distinct  seasonal  variation.  The  mean 
concentrations  during  the  summer  and  the  winter  periods  were  90  nM  and  25.6  nM  respectively. 
The  observed  DMSO  seasonal  cycle  is  in  line  with  the  observations  of  DMS  in  the  atmosphere 
and  MSA  in  rainwater,  measured  simultaneously  during  the  reported  period. 

However,  the  summer  to  winter  ratio  of  DMSO  is  significantly  lower  than  that  observed  tor 
DMS  and  MSA.  The  DMSO  to  MSA  ratio  and  its  observed  seasonal  variability  are  also 
presented.  The  implications  on  the  biogenic  sulfur  cycle  are  discussed. 
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the  role  of  aerosols  in  dry  deposition  to  coastal  waters 

PrYOR  S.C. B  ARTHELM1E R.J.  >’2,  6EERNAERT  L.L.S.2, 

ELLERMANN  T. 3,  PERRY  K.D.4 

I  Cluna  e  and  Me  eorology  Program,  Jndiana  Uniersiy,  ^looming  on.  JN  97905,  USJ. 

2  2)eft  .  of  Wind  Energy  and  J  tnosftheric  Physics,  Pise  Na  ional  Sahara  ory.  2) ft. 

3  2)efi  .  of  J  tnosfiheric  £n  ironenen  ,  Na  ional  €n  iront»en  al  Research  7ns  i  e,  2) ft. 

4  Crocker  N  clear  Sahara  on/.  Uni  ersi  y  of  California  a  2)a  is.  CJ,  USJ. 

( First  received  27  February  1998 ;  accepted  for  presentation  during  IAS-4) 

Model  calculations  of  N  deposition  to  seas  around  Denmark  indicate  that  roughly 
1/^  of  total  N  enters  via  atmospheric  pathways  and  3/5  of  the  total  atmospheric 
deposition  derives  from  aerosol  matter  (Hertel,  1995).  Measurement  and  modeling  of 
aerosol  drv  deposition  is  confounded  by  the  myriad  of  processes  which  determine  the 
deposition  velocity.  However,  it  is  known  that  aerosol  diameter  is  critical  and  it  has 
been  suggested  that  hygroscopic  growth  close  to  the  surface  plays  an  important  role  in 
determining  deposition  fluxes  (Slinn  and  Slinn.  1980).  Aerosols  also  play  a  key  role  m 
determining  the  gaseous  flux  due  to  heterogeneous  chemistry  on  aerosol  surfaces 
(particularly  reaction  of  HN03  with  NaCl  to  yield  aerosol  NaNO3  and  HC1  vapor). 

Herein,  \ve  examine  the  role  of  aerosols  in  dry  deposition  processes  using  size 
segregated  and  chemically  speciated  aerosol  measurements  collected  during  April  and 
May  of  1997  on  the  Swedish  Island  of  Ostergarnsholm  in  the  western  Baltic  under  the 
Air-Sea  Exchange  Process  Study  (ASEPS).  Aerosol  size  distributions  (Dp:  0.5  -  >  20 
pm)  were  measured  continuously  using  a  TSI  aerodynamic  particle  sizer.  Size  resolved 
aerosol  measurements  for  chemical  analysis  were  undertaken  using  a  10  stage  Micro- 
Orifice  Uniform  Deposit  Impactor  (MOUDI)  (Size  segregated  Dp:  0.056  -  18  pm)  and  a 
3  stage  Davis  Rotating  Universal -size-cut  Monitoring  (DRUM)  impactor  (Size 
se® related  D  ■  0.069  -  2.5~  pm).  Aluminum  foil  substrates  (47  mm)  coated  with  silicon 
sprav  were  used  in  the  MOUDI  to  facilitate  analysis  for  N  species  (Zhuang  and 
Huebert.  1996).  The  sampling  period  was  24  hours  in  duration  except  during  periods  of 
extreme  weather  when  filters  were  exposed  for  48  hour  periods.  The  filters  were 
analyzed  by  ion  chromatography  for  NO-,  SO**,  Ch  Na4,  NFF,  Ca24,  K4,  Mg24  and 
MSA  (methane  sulfonic  acid)  using  a  solution  of  oxalic  acid.  A  greased  mylar 
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impaction  substrate  was  used  for  the  DRUM  impactor  and  was  analyzed  for  Na 
through  U  using  PIXE  analysis  to  provide  6  hour  average  concentrations.  In  addition 
to  the  two  impactors.  filter  samplers  were  also  used  to  give  bulk  composition  data  for 
N03-,  S042-,  C1-,  Na+  and  NF4+. 

The  implication  of  these  data  is  that  NHJ+  is  principally  present  at 
(NH4)2SQ4/N H4HSO4  in  the  fine  faction  of  the  aerosol,  while  significant  amounts  of 
N03-  are  associated  with  larger  aerosols.  These  data  will  be  used  with  algorithms  from 
Slinn  and  Slinn  (1980)  to  estimate  dry  deposition  of  N -compounds  based  on  the  24 
hour  average  aerosol  data.  Note:  It  is  acknowledged  that  the  temporal  resolution  for 
the  aerosol  data  is  not  ideal  for  this  purpose,  data  are  to  be  collected  on  a  shorter  time 
scale  during  the  summer  of  1998  in  order  to  facilitate  this  analysis.  Our  investigations 
shows  the  molar  ratio  of  Na+  to  Cl-  (by  aerosol  diameter  and  sampling  day)  and  shows 
that  during  the  first  portion  of  the  study,  when  the  meteorological  conditions  were 
dominated  by  cyclone  passages  and  measured  HNO3  concentrations  were  low,  the 
molar  ratios  on  the  stages  with  large  sea  spray  contributions  were  close  to  1.  Later  in 
the  sampling  period  when  ridging  dominated  the  meteorological  conditions  and 
observed  HN03  concentrations  increased,  the  molar  ratio  on  stages  2-6  increased 
providing  some  evidence  for  volatization  of  HC1  vapor  from  sea  salt  aerosols  (note  this 
is  also  the  period  of  highest  aerosol  NO3  ).  These  findings  and  other  analyses  related  to 
calculation  of  N  deposition  will  be  discussed  along  with  issues  relating  to  measurement 
considerations. 
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Traditionally  riverine  input  was  assumed  to  be  the  main  geochemical  pathway  of  terrestrially 
and  anthropogenicaiiy  derived  compounds  from  their  sources  top  the  aquatic  environment,  but 
there  is  much  evidence  that  atmospheric  inputs  contribute  significantly  to  marine  areas. 
Numerous  studies  have  shown  .that  aerosols  in  the  Arctic  are  of  importance  for  atmospheric 
chemistry  and  climate.  But  up  to  now  aerosols  of  the  Russian  Arctic  were  studied  little. 

In  1991-1997  during  10  expeditions  126  samples  of  aerosols  have  been  collected  by  nylon 
meshes  and  by  filtration  of  air  through  Whatman-41  and  AFA-HA  in  the  Laptev,  Kara,  Barents 
and  Norwegian  Seas.  Aerosol  size  distribution  has  been  measured  by  PC-218  photoelectrical 
particle  counter. 

In  general,  there  is  a  much  greater  number  of  small  particles  (with  sizes  from  0.5  pm  to  2  pm) 
in  comparison  to  large  particles.  Over  the  open  water  an  increase  of  the  wind  velocity  stimulates 
the  concentration  growth  of  coarse  (>5  pm)  particles  in  the  spectrum.  This  could  testify  the  input 
of  sea  salt  particles  from  the  sea  surface  microlayer  by  wind  and  the  importance  of  these  particles 
for  the  chemical  composition  of  marine  aerosols.  In  ice-covered  areas  we  find  an  increase  of 
concentrations  of  fine  particles  (from  0.5  pm  to  2  pm),  especially  at  low'  temperature.  It  can  be 
explained  by  formation  of  ice  microcristals. 

In  August-October  1993,  the  mass  concentration  of  the  coarse  fraction  of  the  Kara  and 
Barents  aerosols  which  are  not  soluble  in  w'ater,  varied  from  0.02  to  0.48  pg/m3  (0.15  pg/m3  in 

average):  in  the  Laptev  Sea  concentration  of  insoluble  aerosol  particles  was  0.04-0.09  pg/m3  at  the 
end  of  July  1995.  These  values  are  similar  to  those  measured  in  the  North  Atlantic  (Duce  et  al., 
1991).  In  most  of  samples  organic  matter  (fibers  of  vegetation,  pollens,  diatoms)  and  mineral 
particles  are  the  main  component.  Content  of  organic  carbon  varies  from  7.54  to  26.9  %  (17.6  % 
in  average). 

The  mean  concentrations  of  most  of  the  chemical  elements  are  within  limits  known  from 
literature  for  other  Arctic  regions.  Concentrations  of  heavy  metals  in  our  samples  are  higher  than 
in  the  Antarctic  and  the  remote  ocean  regions,  but  they  are  much  lower  than  those  from  seas  in 
highly  industrialized  regions.  Temporal  variations  of  the  element  concentrations  are  caused  by 
various  air  masses  coming  to  the  studied  area.  The  increase  of  concentrations  of  some  elements 
in  remote  areas  covered  by  ice  could  be  explained  by  resuspension  of  particles  from  sediment- 
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1.  The  complex  regular  measurements  of  the  aerosol  dispersity  and  air  ion  spectra  mobility 
were  proceed  in  the  Western  (Franz-Joseph  Archipelago,  Zigler  Island,  March  -  April  1994), 
Central  (Laptev  Sea,  summer  1995)  and  Eastern  (Wrangel  Island,  March  -  April  1985)  Arctic  and 
the  Antarctic  (Molodezhnaya  station,  January- May  1983).  Aerosol  size  range  is  from  0.004  to  10 
pm,  as  well  as  aeroion  mobility  from  0.00032  to  5  cm2  /  V.  s. 

2.  In  contrast  with  the  Antarctic,  the  Arctic  atmosphere  is  distinguished  high  concentrations 
of  small  size  particles  (D<0.1  pm).  But  in  contrast  with  ecological  satisfactory  little  cities  at  the 
Central  Russia  (  Zvenigorod,  Obninsk)  the  Arctic  air  is  much  cleaner,  although  the  counting 
N  and  mass  M  concentration  of  the  particles  D>  0.5  pm  turn  out  to  be  equal:  N  =  4  -  8  cnrJ,  M 
=  30-  50  pm  /  m3.  For  reference:  at  the  surface  air  of  arid  zones  N  =  20  -  100  cm-3,  M  =  100 
-  300  pm  /m3  [1]. 

3.  The  size  spectra  of  the  polar  aerosols  above  a  snow  surface  is  conservative  with  regard 
to  the  changes  in  relative  humidity,  solar  and  gamma-beta  radiation  and  wind  direction 
variations.  The  moderate  and  strong  wind  (U  =  8  -  30  m/s)  stimulates  a  concentration  growth 
for  coarse  (D  =  0,5-1  pm)  and  large  (  D>  3  pm)  particles.  Fine  particles  (D<0.i  pm)  are 
conservative  to  wind  speed  but  the  strong  frost  (T  =  -20. ..-35  °C)  stimulates  a  increasing  its 

conceniraiion.  _ 

4.  Practically  independently  from  the  weather  situation  and  local  time  the  size  modes  of  D  = 
0.025,  0.15  and  1.5  pm  are  well-pronounced.  Only  at  the  strongly  cooled  and  windless  air  one 
more  mode  appears  between  D  =  0.5  and  0.9  pm.  It  is  important  to  note  that  in  the  generalized 
size  spectra  of  aerosols  measured  at  the  high-latitudinal  Canadian  Observatory  Alert,  the 
Moscow'  suburb  and  Tadjikistan  semi-deserts  there  are  also  present  modes  in  the  size  area  D  = 
0.01,  0.1  and  2-3  pm  [2].  This  allows  us  to  speak  about  a  possible  similarity  in  the  mechanisms  of 
the  formation  and  evolution  of  polar  and  continental  aerosols  in  spite  of  significant  differences  in 
the  character  of  the  underlying  surface:  the  continual  snow  cover  in  the  Arctic,  vegetation  cover 
on  the  soils  in  middle  latitudes,  eroding  soils  on  the  arid  zones. 

The  previous  conclusion  is  made  more  convincing  by  the  results  of  the  measured  relative 
spectral  variations  F(D)  =  MSD(D)/N(D),  where  MSD  (D)  is  the  mean  square  deviation  of  the 
aerosol  concentration  from  the  mean  value  N(D).  So,  the  function  F(D)  depends  very  little  on  the 
wind  direction.  Thus,  in  most  continental  regions  the  aerosol  concentration  for  cumulative 
fraction  D  =  0.1 -0.3  pm  fluctuates  very  little  but  for  the  very  fine  and  very  coarse  continental 
aerosols  the  concentration  fluctuations  are  about  an  order  of  magnitude  larger  [  2,  3  j.  However, 
for  the  spring  Arctic  at  weak  winds  (less  than  5  m/s)  the  variability  function  F(D)  for  coarse 
particles  are  also  small.  This  provides  some  key  to  the  understanding  the  possible  general 
mechanism  of  the  polar-born  aerosol  formation  -  wind  erosion  of  the  snow  cover  and  gas-aerosol 
conversion  in  very  cold  air. 

6.  As  the  exist  presentations  [  4  ]  possible  to  identify  three  mobility  groups  of  polar  ions: 
heavy  0.00032  -  0.001 ,  intermediate  0.  02  -  0.2  and  light  0.5  -  2.5  cm2  /  V.s.  Correlation  between 
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concentrations  of  ions  within  the  groups  approximately  such,  either  as  for  continents.  In  geneial 
event  concentrations  of  negative  and  positive  aeroions  approximately  correspond  to  the 
quasineutral  atmosphere  model.  The  main  factors  of  variability  in  the  concentration  of  aeroions 
arc  air  temperature,  wind  speed  and  intensity  of  inversions  above  snow  surface.  Probably,  it  is 
the  increase  in  wind  speed  that  stimulates  the  known  effect  of  contact  electrization  of  aerosol 
particles  at  collisions  with  each  other  and  the  snow  surface  with  the  shift  of  the  equilibrium 
toward  negative  charges.  The  largest  effect  on  heavy  aeroions  is  produced  by  stratification  of  the 
surface  troposphere  layer  at  anticyclones. 
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This  paper  presents  the  results  of  research,  which  started  in  1992,  and  has  been  dedicated  to 
determination  of  aerosol  dynamics  in  the  marine  boundary  layer  over  coastal  areas  of  the 
southern  Baltic  under  various  hydrometeorological  conditions  by'  means  ol  the  lidar  method. 
In  the  marine  boundary'  layer  over  the  breaker  zones  of  the  southern  Baltic  aerosol  size 
distribution  function  and  aerosol  concentration  depend  on  wind  speed,  direction  and  duration. 
The  results  obtained  indicate  that  for  northerly  winds  it  can  be  assumed  that  the  particles  which 
occur  in  the  marine  boundary  layer  above  the  breaker  zones  of  the  southern  Baltic  are  marine 
aerosols.  In  the  other  cases,  especially  with  southerly  winds  the  particles  are  a  mixture  of  marine 
aerosols  and  particles  of  the  land  origin.  With  southerly  winds  the  aerosol  concentrations,  masses 
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and  fluxes  in  the  marine  boundary  layer  above  the  breaker  zones  are  significantly  higher  than  in 
the  case  of  northerly  winds  and  also  they  do  not  differ  substantially  with  offshore  distance,  even 
though  the  wind  speeds  are  lower  than  the  southerly  winds.  It  was  revealed  that  in  the  case  of 
northerly  winds  the  breaker  zone  could  be  easily  distinguished  from  aerosol  concentrations, 
masses  or  fluxes  which  were  higher  when  compared  with  these  of  the  open  sea.  In  the  case  of 
southerly  winds  it  is  not  as  easy  to  determine  the  range  of  the  breaker  zone  because  the  mean 
concentration  of  aerosols  is  constant  along  the  sounding  path.  Also,  the  aerosol  concentrations 
are  higher  in  the  case  of  southerly  winds  even  though  the  wind  speeds  are  lower  for  theses  winds. 

The  lidar  method  allows  for  determination  of  variations  of  aerosol  size  distribution  function, 
aerosol  fluxes  and  their  residence  times  as  a  function  of  two  different  formulae  for  roughness 
length  coefficient  including  developing  roughness  and  fully  developed  roughness,  diverse  sea 
bottom  types  with  various  slopes  and  different  weather  conditions  with  changing  wind  velocity, 
direction  and  duration. 

The  procedure  has  been  verified  experimentally  on  several  types  of  Baltic  Sea  bottoms  and  it 
allows  for  the  good  estimation  of  aerosol  dynamics  in  the  coastal  zone  provided  that  wind 
conditions  and  the  sea  bottom  type  are  known. 
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In  this  paper  the  investigation  of  the  possibilities  of  the  registration  by  optical-electronic 
devices  of  the  radioactive  air  ejection  of  nuclear  objects  with  taking  into  account  the  optical  air 
fluorescence  mechanizm  from  [1]  are  carried  out.  It  is  known  the  radioactive  gas  and  aerosol 
ejections  during  and  after  accident  at  the  atomic  power-station  are  very'  dangerous  source  of 
environmental  pollution.  These  ejections  are  spread  by  meteorological  air  flows  over  considerable 
distances  (up  to  several  thousands  km  and  more).  Therefore  the  dissipation  and  settling  of 
radioactive  nuclides  are  occurred  over  very  large  area. 

necessary  information.  The  radar  as  and  lidar  methods  detect  the  aerosol  component  of  the 
ejection  that  often  does  not  allow  selecting  the  signal  from  the  radioactive  air  ejection  or  a 
thunderstorm  cloud  and  the  aerosol  (smoke)  component  which  exists  also  above  the  thermal 
power-stations.  The  measurements  of  gamma-radiation  from  the  radioactive  nuclides  are  possible 
only  at  a  distance  ~  100  m. 
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The  fact  that  Chemobvl  ejection  was  detected  in  first  time  outside  the  former  USSR 
(Sweden.  Uppsala)  by  abnormal  changes  in  the  parameters  of  the  atmospheric  electricity  in  he 
radioactive  cloud  came  from  Chernobyl  [2]  confirms  the  importance  of  the  registration  of  the 
ionizine  ejection  component  for  the  purpose  of  identification  of  its  radioactive  origin.  However 
discussion  of  the  possibility  of  using  this  method  for  the  nuclear  ejection  registration  [3]  has  come 
to  the  conclusion  that  electrical  data  are  not  sufficient  for  determination  of  the  cause  of  the 
observed  abnormal  spatial  changes  in  the  atmospheric  electricity  because  there  arc  too  many 
physical  processes  which  can  provoke  them. 

in  [1]  the  optical  method  of  registration  of  radioactive  air  ejection  by  means  of  particular 
bands  of  atmospheric  fluorescence  with  very  high  threshold  of  excitation  was  presented /niere  are 
three  emission  bands  which  are  quite  prominent  and  lie  in  the  blue  range  of  spectrum  It  is 
important  that  they  are  absent  in  other  events  of  natural  and  technological  air  emissions  besides 
short  time  lightning.  It  should  be  mentioned  that  just  blue  fluorescence  of  the  air  was  observed 
above  Chernobyl  nuclear  power  plant. 

The  intensity  of  these  emissions  is  much  higher  than  background,  especially  at  night.  The 
transformation  ratio  from  gamma-radiation  flux  to  the  visual  one  (for 'three :  bands)  is  10  -  1 
and  for  accident  the  intensity  of  optical  emission  (for  radioactive  cloud  of  10  -  10  Ci)  could  be 
approximately  10|J-  10IS  photons.s  . 

The  preliminary  estimate  can  be  made  by  making  use  of  this  data  on  the  emission  intensity. 
At  the  small  size  of  a  cloud  (-100  m)  the  intensity  of  optical  emission  in  the  b  ue  spectral  range 
will  be  (1  -  lOOHlO"*  W,  which  at  the  distance  R=l  km  give  the  irradiance  10  -  10  W.m  . 

Measurements  of  these  small  intensities  are  difficult  because  there  is  a  background  radiation, 
especially  during  day-time. 

For  reduction  of  the  background  influence  and  for  increase  of  the  signal-to-noise  ratio  in  the 
working  spectral  ranges  the  high  performance  spectroradiometnc  apparatus  will  be  used .In i  the 
First  experiments  the  spectroradiometer  "Luch-l",  which  has  been  made  before  is  supposed  to  be 
used.  The  characteristics  of  the  apparatus  "Luch-l  are:  spectral  range  -  -  ’ 

entrance  pupil  -  0.06  -  0.07  m2,  the  focal  length  of  the  objective  lens  -  1200  mm,  the  width  of 
entrance  slit  -  0.1-4  mm,  the  viewfield  angle  -  0.1  -  3  mrad,  dynamic  range  of  photo-received 
devices  -  10000,  the  spectral  resolution  -  0.5  -  10  nm,  the  scan  speed  -  5  nm/c,  the  range  o 
measured  brightness  (with  1  mm  slit)  -  103  -  10*  W.sr'm",  the  range  of  irradiances  -  10  -  10 

W.m2' 

We  are  planning  to  develop  special  apparatus  equipped  with  CCD  TV  camera  (threshold  flux 
is  10‘w  -  10 13  W)  for  measurements  of  the  energetic  characteristics  of  the  optical  emission  ot  the 
radioactive  air  ejection  (cloud)  in  the  night.  This  approach  allows  the  standard  apparatus  to  be 
used  for  longterm  registration,  measurements  and  information  processing. 
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COMPLEX  METHOD  FOR  SOLVING  THE  PROBLEMS  OF  DECONTAMINATED 
SOLUTIONS  WASTE  RECOVERY 
TATIANA  DOVBISHEVA 

Betas  ssian  S  a  e  Toli  echnical  xlcadenuf,  Ecology  2)ejtar  tnen  .  Tr.Skariny,  65,  Minsk,  fielar  s.  Tel.: 
375/172/  399265  Tax:  337/0/7/23/36/7 
( First  received  26  March  1998;  accepted  for  presentation  during  IAS-4) 

Accident  of  Chernobyl  is  largest  on  scales  manufacturability  accident  from  ever  having  by  a 
place  on  a  planet.  It  radioactivity  wing  touch  the  practically  whole  of  northern  hemisphere.  All 
territory  of  Belarus  was  subjected  of  radioactivity  of  pollution.  The  area  of  a  territory,  where 
density  of  pollution  Cs137  exceeds  37  kBk/m-  makes  46.45  thousand  km2.  On  polluted  territories 
at  present  some  millions  the  person  lives  and  is  engaged  by  industrial  activity. 

At  fulfilment  of  the  national  program  of  liquidation  of  consequences  of  accident  on 
Chernobyl  there  was  necessity  of  realisation  of  radioactive  decontamination  of  work  in  a  polluted 
zone.  „ 

As  a  result  of  realisation  of  decontaminate  of  processing  of  various  objects  of  industrial  and 
municipal  purpose  during  last  years  significant  volumes  fulfilled  of  radioactive  decontamination 
of  solutions,  containing  alongside  with  of  radioactivity  were  formed  by  pollution  (  predominate 
Cs137  and  Sr 90)  of  surface  active  substances,  of  complexing  agents,  as  well  as  ions  of  salts.  Active 
fulfilled  of  radioactive  decontamination  solutions  it  is  necessary  of  reclaim. 

At  present  these  solutions  reclaim  of  grouting  with  subsequent  of  burial  of  radioactive  waste 
in  burials,  that  certainly  increases  their  quantity  at  a  territory  of  Belarus. 

Within  the  framework  of  the  national  program  of  liquidation  of  consequences  of  accident  on 
Chernobyl  in  of  Belarussian  state  politechnical  academies  are  developed  ways  of  clearing  fulfilled 
of  radioactive  decontamination  of  solutions  from  of  complexing  agents,  such  as  ADTA  and  of 
oxalic  acid  as  well  from  of  surface-  active  substances. 

These  development  permit  together  with  salvaging  of  radioactivity  of  pollution  of  sorption  to 
create  complex  installation  for  salvaging  fulfilled  of  radioactive  decontamination  of  solutions, 
that  will  allow  in  some  times  to  reduce  quantity  of  radioactive  waste,  being  a  subject  of  burial  of 
radioactive  waste  in  burial. 

# 
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RADIOACTIVE  DISTRIBUTION  OF  SIZE  PARTICLES  FOR  SIMULATION  OF 
SOME  ANTROPOGENIC  ACTIVITIES 

GARGER  E.K.,  KASHPUR  V. 

Institute  of  ZRxulioecology  UAdS 
Jitolstoy  St.  //,  252033  /diets,  Ukraine 

PARETZKEH.G.,  TSCHIERSCH  J. 

Institute  of  /Radiation  Trotection  QST-ffationat  /Research  Center 
for  Enuironteent  and  Health  JD-R576V  Meuherberg,  Qennany 
(First  received  5  February  1998) 

Results  for  the  antropogenic  activities  conducted  in  the  frame  of  the  Project  ECP  1 
“Contamination  of  surfaces  by  resuspended  material”  is  presented.  The  accent  is  made  on  the 
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describing  of  the  radioactive  distribution  of  size  particles  for  the  emission  and  transport 
processes  simulated  in  the  real  field  conditions  into  30  km  exclusive  zone. 

For  tractor  and  truck  experiments  the  character  of  the  radioactivity  distributions  of  size 
particles  had  the  similar  form  with  two  maximums  for  the  2-4  pm  range  and  the  12- 20pm  one.  In 
all  agricultural  experiments  it  was  a  considerable  part  of  activity  distributed  at  the  particles  of  0. 1 
pm  to  2.0  pm  that  is  at  the  inhaleable  range  of  size  distribution.  This  part  was  equal  33%  ±  6%. 

From  vertical  profiles  of  Cs-137,  Sr- 90,  Pu-239+240,  Pu-  23S  and  Am-241  concentrations  in 
two  emission  experiments  with  the  high  values  of  the  emission  rates  and  assuming  that  ratios 
between  Cs-137  and  other  nuclides  did  not  change  with  different  ranges  of  size  particles  it  was 
carried  out  the  radioactivity  size  particle  distributions  for  these  nuclides  by  Cs-137  size 
distributions.  The  air  concentrations  of  the  plutonium  sum  was  made  up  36-40%  from  the  total 
concentration  for  the  inhaleable  (  0.1  -  2.0  pm  )  range  and  for  giant  particles  (  12.0  -  20.0  pm  )  - 
~  20%. 

Ratios  of  the  settling  and  friction  velocities  wg  /  u*  were  calculated  for  the  estimation  of  the 
transport  ability  the  large  and  giant  particles.  These  ratios  were  0.026-0.070  for  different 
experiments  .  It  means  that  particles  with  d  =  1 2  -  20  pm  may  consider  as  light  particles  that  is  to 
neglect  their  settling  velocity  during  the  windy  and  unstable  conditions  preservation.  So  this 
supports  a  necessity  to  take  into  consideration  this  fact  for  the  different  tasks  of  dose  assessments 
and  radioactivity  redistribution  in  the  underlying  layer  of  ground. 

Measurement  of  the  number  concentrations  to  shown  that  the  mean  number  concentration 
for  large  particles  (3-10  pm  and  10-30  pm)  six  times  more  the  mean  number  concentration  of  fine 
particles  (0.6- 1.0  pm).  The  variation  factor  is  more  for  giant  particles  (10-30  pm)  and  the  ratio 
(Nmax  /  Nmin)  has  three  order  of  magnitude  for  this  range  of  particles  compare  with  7  times  for 
the  fine  particles  range. 

Measuring  were  allowed  to  estimate  the  radioactive  loading  of  size  particles  and  to  show  the 
enrichment  of  resuspended  particles  compare  with  soil  particles  for  the  inhalation,  respireable 
and  large  ranges  of  particles.  The  enhancement  factor  is  increased  from  4  to  29  times  for  (  d  <  2 
pm  )  and  (  7  -  16  pm )  ranges  respectively. 

1037. 
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SIZE  DISTRIBUTION  OF  RADIOACTIVE  PARTICLES  RESUSPENDED  IN  THE 

CHERNOBYL  AREA 
GARGER  E.K.*,  TSCHIERSCH 
*  3ns  i  e  of  RcuUoeoologtf  Uj4j4S,  Tols  otf  S ...  19252033  Hie  ,  Ukraine. 

**  3ns  i  e  of  3iadia  ion  Pro  ec  ion  QSJ'-Na  ionai  Jiesearch  Cen  er  for  £n  ironmen  and  Heal  k 

2) -857 69  Afe  herberg,  Qertnang 

(First  received  4  November  1997;  accepted for  presentation  during  IAS-4) 

Size  distribution  measurements  of  particulate  radionuclides  were  performed  at  two  sites  in  the 
Chernobyl  30  km  zone  using  several  cascade  impactors.  The  results  obtained  in  the  period 
September  1986  till  June  1993  were  discussed  in  regard  to  the  general  assumption  in  inhalation 
dose  assessment  of  a  log-normal  activity  size  distribution.  At  Zapolie  (a  site  14  km  far  from  the 
Chernobyl  reactor)  in  91  %  of  all  measured  distributions  a  bimodal  distribution  was  observed.  In 
most  cases  the  medians  were  in  the  ranges  4  pm  and  20  pm  -  30  pm.  According  to  soil 
granulometric  data  this  finding  was  explained  by  superimposing  two  processes:  local  resuspension 
and  advective  transport  of  radioactive  aerosol  from  highly  contaminated  territories.  The  mean  air 
concentration  showed  an  increasing  part  of  inhalable  particles  with  the  years  since  the  accident. 
In  1993  the  inhalable  fraction  was  about  48  %  of  the  total  concentration.  At  Pripyat.  a  site 
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situated  within  a  highly  contaminated  area,  unimodal  types  of  size  distributions  were 
predominant  with  the  median  diameters  in  the  range  5  pm  -  10  pm  for  '37Cs.  For  the  three 
nuclides  137Cs,  144Ce  and  106Ru  very  similar  types  of  distributions  were  observed.  Apparently 
the  radioactive  aerosol  was  of  fuel  origin.  During  a  forest  fire  at  a  distance  of  17  km,  the  main 
part  of  radioactivity  was  measured  to  be  associated  with  to  submicrometer  particles  with  median 
diameters  in  the  range  0.28  pm  -  0.50  pm. 
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MODELLING  OF  GAS  PHASE  REACTIONS  IN  POLLUTED  AIR, 
INITIATED  BY  IONIZING  IRRADIATION 
GURBANOV.M.A. 

Sec  or  of  JtcuLia  ion  Research  of  Sciences  ,  Azerbaijan  ,  /Sale 
(First  received  27  February  1 998;  accepted  for  presentation  during  IAS-4 ) 

The  comparative  simulation  and  experimental  kinetic  stydy  of  products  forming  was  carried 
out  under  the  impact  of  ionizing  irradiation  on  air  (System  1)  and  air  containing  admixtires  SO2 , 
Hz ,  COi ,  NOx  ,  CH4  ,  C2H2  (System  2).  The  kinetic  scheme  including  124  elementary  reactions 
was  taken  into  consideration. 

-  It's  established  that  in  the  kinetic  curves  of  azone  and  nitrogen  oxide  maximums  are  observed  , 
their  yields  make  up  -  1  mol.MOO  ev.  In  presence  of  humidity  (-2%)  the  formation  of  nitrogen  acid 
takes  plase  with  yield  of  0,5  mol.MOO  ev  (System  1). 

-  The  comparison  of  kinetic  ozone  formation  curves  indicate  maximum  gliding  of  O3 
conrentrations  in  presence  of  admixed  molecules  and  decrease  of  radiation  yield  of  O3  formation 
in  this  case  (System  2). 

-  Nitrogen  and  sulpur  acid  yields  are  defined  by  presence  and  content  of  humidity  ,  as  well  as 
oyher  admixed  molecules  in  irradiated  mixtures. 

The  presented  scheme  includes  variety  of  reactions  ability  of  nitroge  atoms  N  ,  N  (D)  and  N 
(P)  in  relation  to  the  molecules  of  components  and  molecular  interactions  of  end  products  -  NOx  , 
Or, ,  SO2 .  as  well  as  clusterization  of  ions  Ni  +  ,  H2O  +  .  O2  +  and  others. 

The  role  of  irradiated  gas  phase  reaction  on  the  formation  of  aerosols  in  atmosphere  is 
discussed. 
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PLUTONIUM  RELEASE  FRACTIONS  FROM  ACCIDENTAL  FIRES 
VLADIMIR  KOGAN  AND  PHIL  M.  SCHUMACHER 
Sa  Ale  Memorial  7ns  i  e  Col  mb  s,  Ohio,  USA 
(First  received  02  April  1998;  accepted  for  presentation  during  IAS-4) 

Open  literature  and  technical  reports  covering  airborne  releases  of  plutonium  and  plutonium- 
simulating  contaminants  during  combustion  of  radioactive  metals  themselves  and  during  fires  in 
processing  and  waste  storage  facilities  were  reviewed. 

Examination  of  the  literature  has  identified  three  major  sources  of  contamination  which  may 
be  released  during  a  severe  accident  at  nuclear  facilities: 

1 )  Release  by  oxidation  of  piutonium  metai, 

2)  Release  by  combustion  of  contaminated  solid  waste  materials  stored  in  the  facility,  and 
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3)  Release  by  combustion  of  contaminated  flammable  process  liquids,  or  evaporation  of 

contaminated  non-flammable  liquids.  f  n- 

Based  on  the  information  gathered  in  this  study,  airborne  releases  from  oxidation  of  metallic 
plutonium  were  grouped  into  three  general  categories.  These  categories  include  plutonium 
oxidation  at  a  ranee  of  temperatures  not  exceeding  plutonium  ignition  point,  exothermic 
combustion  of  plutonium  leading  to  its  melting,  and  an  explosive-like  dissemination  of  plutonium 
resulting  in  formation  of  airborne  plutonium  particles  and  their  subsequent  violent  combustion. 

Combustion  of  contaminated  solid  waste  materials  appears  to  present  a  significant 
contamination  hazard,  because  of  the  quantity  of  contaminated  wastes  stored  m  nuclear  facilities, 
and  because  of  the  large  fraction  of  contamination  that  can  be  released  during  a  solid  waste  fire. 
Experiments  have  shown  that  up  to  50  percent  of  the  radioactive  contamination  can  become 
airborne  during  combustion  of  a  typical  waste  material,  if  the  material  is  burning  in  the 
convective  plume  of  the  fire.  A  large  fire  may  also  cause  bursting  of  waste  storage  drums  exposed 

Airborne  release  parameters  are  presented  in  terms  of  airborne  release  fractions  (ARF)  and 
respirable  fractions  (RF)  for  various  contaminated  combustible  solid  materials  involved  in  a  lire: 

1 )  Rubber  (polychloroprene  or  latex) 

2)  Polystyrene  resin 

3)  Polymethylmethacrylate 

4)  Paper  (cellulose)  and  mixed  waste 

5)  Mixed  waste  in  55-gal  drums  ,  .  .  . 

All  releases  from  burning  contaminated  solid  materials  are  conservatively  assumed  to  be  in 

the  respirable  size  range.  However,  since  plutonium  oxide  contaminant  is  a  refractory  materia! 

unaffected  bv  fire,  its  original  RF,  if  known,  should  be  used.  . 

Potential'  releases  from  flammable  liquids  are  less  significant,  because  of  the  lower  releases 
expected.  Nevertheless,  the  risk  of  contaminant  releases  associated  with  combustion  of  kerosene¬ 
like  flammable  liquids,  such  as  during  a  jet-fuel  fire  caused  by  a  crash  of  an  airplane,  will  continue 

to  be  of  significant  concern.  .  ,  , 

With  die  potential  for  high  release  fractions,  uncertainties  associated  with  any  release 
parameter  needed  for  the  environmental  impact  calculations  become  also  extremely  important.  It 
is  shown  that  major  uncertainties  are  associated  with  the  considerable  amount  of  scatter  among 
the  reported  ARF  and  RF  data.  Much  of  this  scatter  is  due  to  the  experimenters  desire  to 
investigate  a  variety  of  test  conditions  in  a  limited-scope  study.  These  variables  include  use  of 
plutonium  or  a  simulant,  chemical  form  of  the  contaminant.  Us  size  distribution,  its  amount  and 
application  procedure,  type  of  combustible  material,  flow  conditions,  and  many  others.  Even 
when  experimenters  took  great  care  to  achieve  reproducible  fire  conditions,  order  of  magnitude 
variations  in  contaminant  release  were  observed.  The  physical  arrangement  of  the  contamination 

and  combustible  material  can  also  affect  test  results.  .  ;  _ 

The  health  effects  of  the  released  contamination  are  strongly  dependent  on  the  size 
distribution  and  composition  of  the  aerosol.  Respirable  contaminated  particles  present  the 
greatest  hazard  to  the  surrounding  population.  Aerosol  from  solution  tends  to  be  mostly 
respirable,  and  a  conservative  estimate  requires  a  relatively  large  respirable  fraction  for  this 
contamination  form.  In  many  experiments  involving  combustible  materials,  the  total  mass 
distribution  of  the  released  aerosol  was  measured,  which  may  not  provide  correct  information 
regarding  the  size  distribution  of  the  contaminant  aerosol. _ 

_ Jrf  Ftff  -U- 
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STRATOSPHERIC  INTRUSIONS  AS  TRANSFERRING  RADIOACTIVE  AEROSOL 
TO  THE  ATMOSPHERIC  SURFACE  LAYER 
I.  N.  KUZNETSOVA,  N.  P.  CHAK1NA 

Hijdrome  eorological  Research  Cen  re  of  he  R  ssian  Redera  ion,  Moscoiv,  R  ssia  £-mad 
ana  mo  @  msku?  jnecom  r 

The  Russian  radiometric  network  registers  episodes  of  sharp  increase  in  the  surface  air 
radioactivity  to  the  levels  of  5-10,  in  some  cases  of  20-40  background  values.  At  the  radiometric 
stations,  total  beta-activity  (TBA)  concentrations  and  densities  of  their  fallouts  are  measured,  as 
well  as,  in  certain  cases,  contents  of  particular  isotopes,  among  which  the  cosmogenic  Be-7  is  of  a 
special  interest  as  a  marker  of  stratospheric  air. 

Frequency  of  the  increased  TBA  levels  occurence  has  no  pronounced  annual  cycle  and  vanes 
largely  fron/year  to  year:  in  1993  to  1997,  there  were  registered  88,  205,  123,  124,  and  82 
episodes/year,  respectively;  in  two  first  months  of  1998,  about  80  episodes  are  already  observed. 
In  the  cases  of  simultaneous  increase  in  TBA  and  Be-7  concentrations,  one  can  believe  that  the 
radioactive  aerosol  is  of  stratospheric  origin.  The  radiometric  network  data  allow  one  to 
document  a  limited  number  of  such  episodes  (<10  for  1996-1997).  In  the  cases  when  the  Be-7 
concentration  is  not  measured,  stratospheric  origin  of  the  aerosol  can  be  but  hypothesized. 

It  is  known  that  the  stratospheric  air  intrudes  tropospheric  levels  when  deep  vertical 
circulations  arise  in  the  tropospheric  frontal  zones.  The  intrusions  manifest  themselves  through 
folding  of  the  tropopause  -  an  interface  between  the  troposphere  and  the  stratosphere. 

The  tropopause  routinely  delined  through  the  air  temperature  lapse  rate  -  so  called  thermal 
tropopause  -  usually  exhibits  discontinuities  in  the  areas  of  intense  stratospheric  intrusions. 
Stratospheric  origin  of  the  air  can  be  determined,  apart  from  direct  measurements  of  chemical 
composition,  by  evaluation  of  potential  vorticity  -  a  Lagrangian  invariant  of  diabatic  motion.  In 
the  stratosphere,  potential  vorticity  is  one  order  of  magnitude  larger  than  in  the  troposphere.  A 
level  at  which  the  potential  vorticity  sharply  increases  from  tropospheric  to  stratospheric  values  is 
called  dynamic  tropopause.  Outside  the  zones  of  strong  vertical  motions,  the  dynamic  tropopause 
is  close  to  the  thermal  one.  Due  to  the  potential  vorticity  conservation  properties,  the  dynamic 
tropopause  is  not  destroyed  by  stratospheric  intrusion,  but  forms  a  told  or  a  tunnel. 

The  dvnamic  tropopause  can  be  calculated  on  the  basis  of  objective  analysis  (or  numerical 
forecasting)  data  on  pressure  (height),  temperature,  and  wind.  Accuracy  of  the  calculation 
depends  on  horizontal  resolution  of  the  data  under  use.  By  comparing  the  air  circulation 
conditions  in  the  lower  troposphere  and  the  dynamic  tropopause  topography,  one  can  identify,  in 
the  tropospheric  frontal  zones,  ‘Tongues”  of  stratospheric  air  sinking  into  the  troposphere  and 
sometimes  reaching  the  surface  layer. 

For  an  episode  of  extraordinary  sharp  (15  to  20-fold)  increases  in  TBA  and  Be-7 
concentrations  in  Novosibirsk  and  Barnaul  and  the  next  day  in  Krasnoyarsk  in  March  1996,  we 
have  shown  that  the  air  radioactivity  peak  observation  time  is  in  a  good  agreement  (within  the 
data  time  resolution)  with  the  time  of  a  deep  funnel  passage  over  the  three  stations.  For  other 
documented  episodes  of  increase  in  both  TBA  and  Be-7  concentrations  (Turukhansk.  January 
1997;  Salekhard,  June  1997;  Krasnoyarsk,  October  1997:  Syktyvkar,  January  1998),  analysis  of 
the  tropopause  topography  evolution  reveals  analogous  processes  of  the  tropopause  funnel  fast 
motion.  For  the  high  TBA  episodes  with  no  available  data  on  Be-7  concentrations,  in  a  number  of 
cases,  stratospheric  intrusions  are  also  revealed. 

The  life  time,  depth,  and  dimensions  of  the  stratospheric  intrusions  vary  largely.  The 
raw'insonde  network  being  sparse,  especially  in  Asian  Russia,  small  funnels  and  folds  can  hardly 
be  resolved.  However,  sufficiently  large  and  deep  intrusions  can  be  successfully  traced  in 
raw'insonde  data  and  described  by  numerical  forecasting  models  of  the  atmosphere. 
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ACTIVITY  SIZE  DISTRIBUTION  OF  RADIOACTIVE  AEROSOLS  IN  THE 

ATMOSPHERE 

C.  PAPASTEFANOV,  A.  IOANNLDOU 

N dear  Tkiysics  2)efiar  men  .  Jris  o  le  Uni  ersi  if  of  Thessa  UnUci  Tkessa  loniki  59006,  Qreece,  e-mail: 
papas  efano  @/tkifsics  a  h  yjr  fax303  /  998058 
(First  received  27  April  1998:  accepted  for  presentation  during  IAS-4) 

KEYWORDS  Activity  Size  Distribution,  Radioactive  Aerosols,  Atmospheric  Aerosols,  Radon  Decay  Products 
The  aerodynamic  size  distribution  of  radioactive  aerosols  was  determined  by  using  low- 
pressure  as  well  as  conventional  low-voluine  and  high-volume  impactors.  The  activity 
distribution  of  short-lived  Rn  decay  products  ™Pb  and  ^Pb  measured  by  a -spectroscopy,  was 
largely  associated  with  submicron  aerosols  in  the  accumulation  mode  (0.08  to  2  pm).  The  activity 
median  aerodynamic  diameter  (AM AD)  ranged  from  0.09  to  0.37  pm  (mean  0.16  pm)  for  2,4Pb 
and  from  0.07  to  0.25  pm  (mean  0.13  pm)  for  2l2Pb.  The  mean  values  of  the  geometric  standard 
deviation  (a.)  were  2.97  and  2.86,  respectively.  The  activity  size  distribution  of  Be  measured  by  y- 
spectroscopy  (E,=477  keV),  was  largely  associated  with  submicron  aerosols  in  the  accumulation 
mode  (0.4  to  2.6  pm).  The  activity  median  aerodynamic  diameter  (AMAD)  ranged  from  0.76  to 
1.18  pm  (average  0.90  pm),  indicating  post-condensation  growth  either  in  the  upper  atmosphere 
or  after  mixing  into  the  boundary  layer.  The  geometric  standard  deviation,  og  ranged  from  1 .86  to 
2.77  (averase~  2.24).  In  estimating  lifetimes  of  radioactive  aerosols,  in  ambient  air,  a  mean 
residence  time  of  about  8  davs  averaged  for  tropospheric  aerosols. 

Representative  plots  for  46  low-pressure  impactor  measurements  illustrating  aerodynamic  size 
(D„)  distributions  of  ^Pb  and  ^Pb  (R=radioactivity)  are  presented  in  Fig.  1. (a)  Type  results 
occurred  46%  of  the  time,  (b)  39%  of  (he  time,  (c)  8.7%  of  the  time,  and  (d)  6.5%  of  the  time. 
Lower  DP  limits  are  arbitrary  (Papastefanou  and  Bondietti  1987).  A  typical  plot  of  tlute  activity 
size  distribution  of  7Be  versus  aerodynamic  diameter  (Dp)  is  represented  in  Fig.2  for  11 
measurements  carried  out  by  I-ACFM  impactors  (Papastefanou  and  loannidou,  1995). 


Op.  If*  Op.  !>•« 

Fig.l.  Representative  plots  from  46-low-pressure 
impactor  measurements  illustrating  aerodyna¬ 
mic  size  (Dp)  distributions  of 2,2 Pb  and  2,4 Ph 


Fig.2.  Typical  plot  of  aerodynamic  size 
distribution  of 7 Be  aerosols. 
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NATURAL  AND  COSMOGENIC  RADIONUCLIDES  AT  MT.  CIMONE-ITALY 
TOSITTl  L,  TUBERTLNI  0.,  BETTOLI  M.G.  ,  BONASONl  P. 

Bn  ironmenal  Jladiochemis  rtf  Lab Deft  .  Chentis  rtf,  Uni  .  Bologna,  V.  Sebni  2,  VO/ 26  Bologna,  3ahf 
3ns  i  e  of  Rkijsics  &.  Chentis  rtf  of  he  Looser  and  Ufifier  mosfdtere  un  h  CNR  -  33SBAT,  Bologna, 

3  ahf 

(First  received  25  February  1998;  accepted  for  presentation  during  IAS-4) 

In  this  work,  an  overview  of  radioactivity  measurements  at  a  mountain  site  (2165  m  a.s.l.) 
representative  of  the  free  troposphere  of  Mediterranean  basin  located  in  the  Italian  northern 
Apennines,  together  with  some  preliminary'  results  are  presented.  This  area  is  of  great  interest  for 
at  least  two  main  reasons:  1)  high  frequency  of  cyclogenetic  phenomena  in  connection  with 
intense  stratosphere-to  troposphere  exchange  processes;  2)  the  location  is  not  directly  affected  by 
anthropic  emissions,  providing  the  opportunity'  of  observing  and  identifying  the  drift  of  air 
masses  both  of  European  and  Saharan  origin.  Current  work  includes  high-volume  aerosol 
samplings  followed  by  gamma  spectrometry  of  particled  radionuclides,  mainly  Pb-210  at  47  keV 
and  of  Be-7  at  478  keV.  Stratospheric  intrusions  have  been  at  times  detected  and  diagnosed  by 
cross-check  of  activity  values  of  both  radionuclides  and  of  their  activity  ratio  with  ozone  and 
meteorological  parameters  which  are  simultaneously  measured  at  Mt.  Cirnone  observatory.  In 
addition,  the  setup  of  a  radiochemical  procedure  for  the  determination  of  cosmogenic  P-32  in  the 
same  samples  is  in  progress  in  order  to  better  distinguishing  between  transports  from  the  upper 
troposphere  from  those  from  the  lower  stratosphere  when  compared  to  corresponding  Be-7 
activity.  Noble  gas  Rn-222  is  continuously  measured  on  a  hourly  basis  by  means  of  a  modified 
lucas  cell.  Time  series  of  radon  activity  are  presented  and  discussed  in  the  light  of  local 
climatology  including  the  occurrence  and  description  of  some  peculiar  events  observed. 


HOT  PARTICLES  OF  CHERNOBYL  ORIGIN  IN  ENVIRONMENTAL  SAMPLES 

Tschiersch  J.,  Wagenpfeil  F. 

3ns  i  e  of  Jladia  ion  Rro  ec  ion  QSR-Na  ional  Jlesearch  Cen  er  for  Bn  irontnen  and  Heal  k 
JD-2S76Y  Ne  herberg  Qertnantf 

(First  received  31  January  1998;  accepted  for  presentation  during  IAS-4) 

Pure  nuclear  fuel  particles  were  released  into  the  atmosphere  during  the  reactor  accident  in 
Chernobyl.  These  particles  are  connected  with  high  concentrations  of  radionuclides  and  are  called 
“hot  particles”.  During  resuspension  experiments  in  the  30-km  exclusion  zone  of  Chernobyl, 
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(digital)  autoradiography  and  gamma-spectrometry.  In  the  size  range  larger  3  (um  aerodynamic 
diameter  approximately  36  hot  particles  per  1000  m3  were  measured  during  anthropogenic 
enhanced  resuspension. 

Hot  particles  in  the  environment  cause  samples  which  are  not  uniformly  contaminated, 
especially  if  there  are  only  few  hot  particles  in  the  sample.  Because  of  the  inhomogene  distribution 
of  radionuclides  in  environmental  samples  a  significant  measurement  uncertainty  may  result.  In 
laboratory  experiments  the  analytical  uncertainty  for  various  sample  media  (filter,  soil)  and 
measurement  geometry  were  investigated.  A  single  hot  particle  was  analysed  for  instance  in  a 

sample  without  any  other  contamination  in  a  frequently  used  1000  cm3  bottle  by  gamma- 
spectrometry.  The  measured  l37Cs  activity  may  range  between  a  factor  10  too  high  or  a  factor  of 
20  to  low  (related  to  the  actual  activity  of  the  hot  particle)  depending  on  the  position  of  the  single 
hot  particle  in  the  sample.  For  most  measurement  geometries  it  was  possible  to  formulate  a 
procedure  by  which  the  relation  between  the  measured  and  the  actual  activity  concentration  can 
be  calculated  in  dependence  on  the  position  of  the  hot  particle. 
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ON  SECONDARY  RESUSPENSION  RADIONUCLIDES  INCOME  INTO 
ATMOSPHERE  AFTER 

VASILYEVA  K.I.,  VOSZHENNIKOV O.I.,  NIKONOVS.  A.,  FOSTER  K.  (*),  BURKOV  AT, 

MOROZKO  E.A. 

Taifif  n  (*) ,  ££N£ 

(First  received  16  December  1997;  accepted  for  IAS-4) 


The  parametrizations  for  a  resuspension  factor  and  a  resuspension  rate  as  functions  of  the 
time  after  an  accident,  wind  velocity  and  roughness  parameter  are  developed  based  on  existing 
experimental  and  theoretical  data.  For  taking  into  account  the  dependence  of  resuspension 
process  on  moisture  content  of  soil  and  on  anthropogenic  activity  it  is  introduced  the  empirical 
factors.  The  comparison  of  resuspension  factor  and  resuspension  rate  calculated  with  use 
parametrizations  shows  good  coincidence  with  experimental  data.  The  correlation  coefficient  for 
them  is  equal  0.9. 
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^COMPLEX  MODEL  FOR  EVALUATION  OF  ECOLOGICAL  SITUATION  IN  THE 

VICINITY  OF  NUCLEAR  FACILITY 
VOZSZENNIKOV  O.I.*,  MOROZ'KO  E.N,*,  SEMYONOVA  E.V.** 

'Scientific  Production  Jssociation  yMjfikocnty,  Obninsk 
"Moscow  State  Uniaersity,  Moscow 

(First  received  OS  February  1998;  accepted  for  presentation  during  IAS-4) 

Evaluation  of  the  influence  of  Nuclear  Power  PlantTs  (NPP)  releases  including  accidental 
ones  is  the  important  part  of  projecting  organizationT  work.  In  Russian  practice,  such  an 
evaluation  are  performed  by  the  different  organizations,  on  the  base  of  their  own  techniques  and 
methodologies.  As  results,  the  non  comparable  estimation  of  NPP  environmental  impact  appear. 

The  distinguishing  feature  of  a  model  described  is  using  of  the  whole  complex  of  data 
available  for  the  territory  around  nuclear  facility(data  on  relief  vegetation,  land  use,  orography 
demographic  data  ,  etc.,),.  A  set  of  physico-mathematical  submodels  is  proposed  to  perform  the 
evaluation  of  the  radioecological  situation.. 

The  present  version  of  the  complex  model: 

-  is  based  on  GIS  technologies  to  operate  with  distributed  data  on  territory; 

-  includes  the  atmospheric  dispersion  model  capable  to  take  into  account  deposition  onto  vanous 

surfaces* 

-  includes  the  runoff  model  to  take  into  account  the  radionuclides  washofi  from  the  watersheds; 

-  is  able  to  simulate  wind  resuspension  of  pollutants  for  different  accidental  stages. 

All  model  parameters  based  on  demographic  ,  land  and  contamination  data  distribution  are 
used  average  values  for  each  cell  of  a  rectangular  grid.  Diffusion  fluxes  between  the  adjacent  cells 

could  depend  on  the  grid  resolution.  , 

RadionuclidesT  transport  by  is  described  by  with  system  of  ordinary  differential  equations  tor 

^The  complex  model  described  was  applied  in  the  30-km  zone  Novovoronezhskaya  NPP  to 
evaluate  the  possible  environmental  consequences  of  the  accidental  releases  . 

The  evaluation  results  and  model  analysis  are  submitted  in  the  paper. 
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TOTAL  OZONECONCENTRATION  INVESTIGATIONS  USING  NOAA  SATELLITE 

INFRA-RED  DATA 

V.B.KASHKIN,  V.U.  ROMASIKO,  A.I.  SUKH1NIN 

/Krasnoyarsk  State  University 
79  Srohaany  av.,  660041  Krasnoyarsk 

( First  received  20  June  1 90S;  accepted  for  presentation  during  I A  S-4) 

Institute  of  Forest,  Russian  Academy  of  Sciences,  Krasnoyarsk  Akademgorodok,  660036 

Krasnoyarsk  Russia  t  .  r  , 

Maps  and  surfases  of  total  ozone  concentration  were  plotted  using  NOAA  satellite  Ultra-red 
radiomemer  data  (wavelenth  9.59  mkm).  NDAA-12  total  ozone  concentration  (TOC)  data  at 
1995-1997  were  processed  with  TO  VS  software.  The  resemblance  of  ground  and  satellite  data  m 
Krasnoyarsk  is  reveailed  (correlation  factor  is  about  0.85,  the  systematic  divergence  is  6%),  it 

agrees  with  data  from  literature.  . 

It  was  found  that  the  divergence  increased  (up  to  9-10%)  during  large  forest  fires  in  Eastern 
Siberia.  There  are  extra  aerosols  in  atmosphere  this  period,  ground  ultraviolet  TOC  data  are 
more  sensitive  to  aerosols  then  NOAA  infra-red  data. 

Areas  with  lack  of  TOC  {up  to  15-20%)  were  detected  over  large  forest  fires.  For  insf.e,  there 
were  forest  fires  of  5000  km  in  Irkutsk  region  and  more  large  fires  in 

Mongolia  at  May  13,  1997.  Hole  of  100000  km2  was  found,  minimum  Toe  Was  296  Dobson 
units  at  45’N  106  E  but  TOC  was  340-410  D.U.  to  the  North  (latitude  more  then  53  N). 

Spring  stratosphere  ozone  dynamics  was  studied  at  1997,  waves  and  couples  of  ozone  waves 
were  detected  at  March.  Direction  of  movement  of  waves  and  rates  were  found.  Using 
independent  satellite  data  we  have  estimated  rate  and  direction  of  wind  at  levels  10-15  km.  It  was 
found  that  rates  of  the  waves  (levels  15-30  km)  and  of  the  wind  are  approximately  equal. 
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VOLGOGRAD  PM- 10  SATURATION  STUDY 

J.  SCH WEISS  ».  E.  BEZUGLAYA  2  I.  SMIRNOVA  2,  S.  CH1CHER1N  2  L.  KURDINA  2  ,L  .FOKINA  4 

1  £PJ  USJ, 

2  Main  Qeofihysical  Observatory,  St.  Petersburg, 

3  Volgograd  Center  for  Hydrometeorology  and  environmental  Monitoring, 

4  Volgograd  Committee  for  environmental  Protection 
(First  received  06  June  I99S;  accepted  for  presentation  during  IAS-4 ) 

Fine  particulate  is  more  harmful  for  human  health  than  coarse  particulate  as  it  was 
established  by  many  scientific  researches.  In  accordance  with  RAMP  program  in  Volgograd  from 
99  July  through  26  August  1997  the  second  stage  of  saturation  study  was  carried  out  on  the 
distribution  of  small  suspended  particles  PM  10  over  the  city  area.  During  the  experiment  there 
were  made  500  measurements  of  PM- 10  concentrations  at  25  sites  located  in  the  north  and  south 
areas  of  the  city  over  the  vast  territory  (the  city  extent  is  almost  100  km).  Three  organizations 
conducted  jointly  studies  during  the  given  experiment:  Volgograd  Center  for  Hydrometeorology 
and  Environmental  Monitoring  (VCHEM),  Volgograd  Committee  for  Environmental  Protection 
(VCEP)  and  Main  Geophysical  Observatory  (MGO).  MGO  collected,  processed,  made  statistical 
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analysis  of  information  obtained  as  a  result  of  experiment. 

The  principal  aim  of  Volgograd  experiment  was  determination  of  spatial  temporal  changes  in 
PM  10  concentrations  and  contribution  of  basic  enterprises  of  the  north  industrial  area  to  the  total 
air  pollution,  obtaining  the  ratios  between  the  concentrations  of  fine  dust  (PM  10)  and  total 
suspended  particulate,  comparison  of  the  concentrations  of  metals  measured  from  PM  10  filters 
and  at  the  fixed  monitoring  network  in  Volgograd. 

Studies  were  carried  out  in  the  area  of  industrial  enterprises  in  the  north  Volgograd  limited  by 
triangle  formed  by  Red  October  plant.  Aluminum  plant  and  Silicate  plant,  and  in  the  south  city 
part  in  the  area  of  Foundry  and  Mechanical  plant.  Two  pairs  of  stations  functioned  during  the 
experiment  for  estimating  the  correctness  and  accuracy  of  instruments  for  PM- 10.  The  data  have 
shown  a  good  compatibility,  correlation  factors  are  equal  to  0.97  and  0.99. .The  presented 
materials  show  that  the  repeatability  with  parallel  measurements  is  rather  satisfactory-. 

The  mean  over  the  experiment  period  concentrations  of  PM- 10  at  different  stations  range 
from  131.8  to  36.9  pg/m3.  The  highest  daily  mean  concentration  at  the  north  Stations  is  equal  to 
385.4  pg/m3,  at  the  South  stations  406.0  pg/m3,  the  lowest  respectively  19.1  and  2.8  pg/m3.  During 
the  experiment  two  stations  were  taken  as  background  .  The  background  in  the  south  part  of  the 
city  was  28%  lower  than  in  the  north.  The  results  allow  us  to  describe  thoroughly  enough  the  field 
of  PM- 10  concentrations  in  the  north  and  south  parts  of  the  city  where  the  basic  sources  of  air 
pollution  by  PM- 10  are  located.  The  data  of  instruments  located  on  the  territory  of  north 
industrial  area  near  the  roadway  reflect  the  motor  transport  effect.  The  maximum  mean  over  the 
observation  period  concentrations  are  observed  in  the  area  of  Volgograd  Aluminum  Plant  (104- 
132  pg/m3).  In  this  area  PM-10  concentrations  above  100  pg/m3  are  observed  during  16  days.  The 
lowest  mean  PM-10  concentrations  are  observed  in  the  south  part  of  the  city,  in  arboretum  where 
the  mean  is  36.9  pg/m3.  Due  to  the  detailed  picture  of  PM-10  concentration  distribution  on  the 
city  territory'  an  approximate  contribution  of  each  plant  to  the  total  city  air  pollution  can  be 
estimated.  In  the  north  part  of  the  city  the  VAP  contribution  is  23%,  "Red  October"  Plant  -  16%, 
SMP  -  13%<  including  brick  production  -  20%. 

Analysis  of  the  experiment  results  enables  one  to  recommend  it  for  extending  to  other  areas  in 
Russia  to  estimate  the  Fields  of  fine  particles  (PM-10)  concentrations  on  the  city  territory.  The 
Volgograd  PM-10  study  is  of  important  significance  for  possible  future  steps  in  developing  the 
monitoring  system  and  air  protection  activity  in  Russia. 
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CREATING  LOCAL  ZONES  OF  REDUCED  ATMOSPHERIC  VISIBILITY  BY 
LIFTING  COMBUSTION  PRODUCTS  WITH  VORTEX  RING 
A.l,  stroutchaYeV,  n.kh.  kopYt 

Odessa  S  a  e  Uni  ersi  y,  Deftar  pnen  of  Physics,  Research  Eabora  ory  for  Aerosol  Sys  etns 
(First  received  29  March  199S;  accepted  for  presentation  during  IAS-4) 

Aerosols  emission  due  to  motion  and  decay  of  polluted  clouds  has  been  of  interest  because 
causes  serious  problem  in  visual  air  quality.  Numerous  soot  or  smoke  particles  with  wide  spectra 
of  the  size  generated  during  industrial  processes  remain  suspend  in  the  air  and  lead  to 
unacceptable  concentration  of  the  aerosol  in  the  atmosphere.  These  processes  have  been 
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recognized  one  of  the  main  source  airborne  pollution  and  surface  visibility  reduction. 

This  study  suggested  that  buoyant  vortex  rings  may  be  exploited  to  transport  aerosols  by 
lifting  the  particles  to  high  altitudes.  This  can  be  performed  for  two  purposes: 

1)  lifting  the  polluted  particles  to  high  altitudes,  where  they  will  be  dispersed  by  the 
atmospheric  diffusion,  resulting  in  the  visibility  length  increase; 

2)  creation  of  nontransparent  aerosol  zones  in  the  atmosphere  for  masking. 

The  visibility  length  reducing  down  to  limiting  value  can  be  realize  experimentally  at 
masking  by  specially  injected  aerosol  into  atmosphere  due  to  the  strongly  selective 
absorption  inherent  to  particles  with  complex  refractive  index  (for  the  soot  particles  formed  at 

combustion  of  heavy  hydrocarbons  /w -3(7-0,15/),  k^Q.3). 

Full-scale  experiments  reported  here  were  carried  out  on  same  fuel  species  (e.g.  black  oil  and 
Diesel  fuel  F-5)  under  variety  operating  and  environment  conditions  (actual  vapour  pressure, 
temperatures  of  superheated  fluids,  reservoir  imputing  time)  in  the  ambient  atmosphere  (Kopyt 
and  Stroutchayev,  1993)..  With  a  view  to  prepare  of  large  fuel-spray  clouds  we  used  a  superheated 
liquid  aerosol-generator  (SLAG)  which  based  on  the  rapid  expansion  of  superheated  solutions 
(RESS)  -  thermohydrodynamical  atomization  (THDA)  phenomenon.  Initial  turbulence  and 
buoyancy,  created  by  impulsive  outlet  of  superheated  fuel  from  the  nozzle  of  SLAG  joint  led  to 
form  spherical  aerosol  cloud.  The  aerosol  particles  absorpting  were  obtained  at  combustion  of 
previously  spraying  hydrocarbon  fuel  (25  to  40  kg  of  black  oil  or  Diesel  fuel  F-5,  volume  of 
formed  air-droplets  mixture  850  -  1200  cubic  m,  fuel  droplets  mean  diameter  is  40  mkm  <  d< 
56  mkm,  size  variation  coefficient  2.03  <  var  <  3.84,  environment  relative  humidity  76%  <  h  < 
94  %).  At  the  time  when  the  hot  volume  of  combustion  products  begins  to  rise  by  its  buoyancy, 
the  vorticity  producing  by  density  gradients  has  transformed  into  a  complete  circular  vortex  ring. 
It  consists  of  toroidal-shape  core  of  very  fine  scale  turbulence  surrounded  by  co-travelling  aerosol 
"atmosphere".  Because  in  the  early  stage  of  the  rising  vortex  ring  the  circulatory'  force  is  very' 
strong  that  causes  large  amounts  combustion  products  to  be  sucked  up.  As  the  vortex  ring  moved 
higher  the  circulatory  force  becomes  weaker,  the  upwards  soot  and  smoke  pollutants  will  be 
replaced  by  the  fallout  ones  from  "atmosphere"  of  vortex  ring.  In  this  way  a  zone  of  lowered 
visibility  is  created  along  the  trace  of  vortex  ring.  Vortex  rings  diameters  were  varied  in  the 
range  5,0  -  12,0  m  dependency  on  the  mass  and  origin  of  the  fuel  spray.  Its  thickness  in  the 
horizontal  direction  was  identified  with  the  diameter  of  the  vortex  ring,  and  in  the  vertical 
direction  -  by  the  altitude  of  its  rising. 

Experiments  carried  out  were  demonstrated  that  the  results  obtained  may  be  applied  to 
predict  the  behaviour  of  airborne  pollutants  rising  with  buoyant  vortex  ring  and  further 
atmospheric  emission  leading  to  change  of  air  visibility.  Comparison  to  corresponding 
experimental  data  shows  fairly  well  agreement  with  reported  in  the  literature. 

1.  Kopyt.  N.Kh.,  Struchayev,  A.I.  (1993)  //  J.  Aerosol  Sci.,1993.-  Vol.24,  Suppl.l.  -  P.  249  -250. 
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MONITORING  PB(II)  IN  THE  VEHICLES  AEROSOL  POLLUTIONS  BY 
SPECTROPHOTOMETER  TECHNIQUE 
6.  SAVENKO,  N.  MALAKHOVA,  N.  KOPYT,  A,  STROUTCHAYEV 

Odessa  S  a  e  Uni  ersi  if,  2  3)  oryanskatfa  S  2.  LL4-270000  Odessa,  U/£R*AJN£ 

(First  received  29/4/98 ;  accepted  for  presentation  during  IAS-4) 

In  the  megapoles,  large  cities  and  centers  a  substantial  role  in  aerosol  pollutions  containing 
metals  and  their  compounds  is  played  by  exhausts  from  vehicles.  Special  danger  for  biosphere  is 
highly  toxic  Pb  compositions,  their  large  amount  is  polluted  from  benzene  engines  using  anti- 
detonation  additives  (tetraethyllead,  or  tetramethyllead)  and  so-called  “carriers-out”(  brometyl, 
1,2-dibrom-propan  or  dibrometan). 

The  presence  in  combustion  products  of  aerosol  particles  containing  lead  compounds  is  explained 
by  the  intensive  oxidation  at  working  engine  of  heated  to  temperatures  over  450  K  vapours  of 
antidetonators  or  “carriers-out"  with  formation  of  lead  particles  and  Pb(II)  oxide, 
no  HMeiomHMCH  oiietucaM  c  BbixjionHbiMH  ra3aMH  aBTOMoGiuieii  B  aTMOC())epy  eacerojiHO 
BbidpacbiBaeTca  pa3JiMMHbix  coe^HHennn  CBiimja  nopaztica  1%  Maccbi  Hcnonb30BaHHoro 
TonjiitBa.  Hx  KomteHTpauMa  Ha  oxatBJieHHbix  nepeicpecrKax  uacTO  npeBbituaeT 
npeztejibHO^onycTHMbie  HopMbi  h  Tpebyer  nocToaHHoro  KOHTpojia  KaK  3a  Hefi,  Tan  h  3a 
miHaMHKOH  HaKonjieima. 

JXsm  cepniiHbix  onpertejieHim  MHKpoKOJiHHecTB  CBiiHuaw  ero  coeAHHemifi  npe^naraeTca 
COpbUHOHHO(CneKTpO)-(l)OTOMeTpHUeCKHii  MCTOAi  OTJlHHatOUtHltCH  npOCTOTOfl  It  CKOpOCTbK) 
Bbinojinemia  imiepeHim,  o6ecneHUBaiomero  k  tomv  xce  ztocrraTOHHO  BbicoKyio  tomhoctb  h 
BblCOKyiO  MyBCTBMTeJIbHOCTblO. 

In  the  paper  there  are  considered  results  of  application  of  sorbtion  extraction  of  Pb(II)  from 
water  solutions  to  the  pollutions  from  engines  with  subsequent  photometric  determination  using 
1  -(2-piridylazo)-rezorzin  (PAR). 

The  sampled  polluted  gaseous  mixtures  containing  aerosol  particles  with  Pb  compounds  were 
transformed  into  a  solution  using  mixtures  of  (jiTopifCTOBOflopoztHOH  and  sulphuric  acid  with 
subsequent  concentration].  As  sorbents  with  optimal  sorbtional  properties  respectively  to  Pb  the 
silicagels  were  used  with  various  dispersity  (CF  100/250,  CF  40/100,  CX  5/40). 

For  the  desorbtion  of  Pb(II)  the  solutions  of  acids  with  various  concentration  were  used  and  the 
quantity  of  desorbed  ions  was  found  directly  in  the  eluate  by  photometric  method.  The  optical 
density  of  the  sorbent  separated  from  the  solution  after  60  min  shaking  followed  by  5  min 
centrifuging  was  determined  by  spectrophotoneter  sp-16  in  the  cuvette  1=0.2  cm  a  the  wavelength 
540  nm  respectively  to  the  standard  solution. 

The  lower  limit  of  Pb(II)  concentration  with  PAR  was  0.01  mg/liter  corresponding  to  sampling 
from  working  in  idle  regime  engine  during  1 5-20  seconds. 

The  reliability  of  used  technique  has  been  proved  by  atom-emission  analysis  of  both  natural 
objects  (silt  curative  muds  in  Krimea,  bottom  layers,  natural  waters  and  model  samples  with 
known  Pb(II)  content). 

The  proposed  technique  differs  by  its  simplicity,  expressivity  and  sensitivity,  that  can  be  used  not 
only  in  stationary  laboratories,  but  in  the  mobile  ones  as  well,  controlling  the  environment 
quality. 
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CREATING  LOCAL  ZONES  OF  REDUCED  ATMOSPHERIC  VISIBILITY  BY 
LIFTING  COMBUSTION  PRODUCTS  WITH  VORTEX  RING 
A.L  STROUTCHAYeV  AND  N.KH.  KOPYT 

Odessa  State  University,  deftarthtent  of  Physics,  Research  Laboratory  for  Jerosol  Systems 
i  First  received  29  April  J99S;  accepted  for  presentation  during  IAS-4) 

Aerosols  emission  due  to  motion  and  decay  of  polluted  clouds  has  been  of  interest  because 
causes  serious  problem  in  visual  air  quality.  Numerous  soot  or  smoke  particles  with  wide  spectra 
of  the  size  generated  during  industrial  processes  remain  suspend  in  the  air  and  lead  to 
unacceptable  concentration  ot  the  aerosol  in  the  atmosphere.  These  processes  have  been 
recognized  one  of  the  main  source  airborne  pollution  and  surface  visibility  reduction. 

This  study  suggested  that  buoyant  vortex  rings  may  be  exploited  to  transport  aerosols  by 
lifting  the  particles  to  high  altitudes.  This  can  be  performed  for  two  purposes: 

1)  lifting  the  polluted  particles  to  high  altitudes,  where  they  will  be  dispersed  by  the  atmospheric 
diffusion,  resulting  in  the  visibility  length  increase; 

2)  creation  of  nontransparent  aerosol  zones  in  the  atmosphere  for  masking. 

The  visibility  length  reducing  down  to  limiting  value  can  be  realize  experimentally  at  masking 
by  specially  injected  aerosol  into  atmosphere  due  to  the  strongly  selective  absorption  inherent  to 
particles  with  complex  refractive  index  (for  the  soot  particles  formed  at  combustion  of  heavy 
hydrocarbons  m~3(l-0,15i),  k=0. 3). 

Full-scale  experiments  reported  here  were  carried  out  on  same  fuel  species  (e.g.  black  oil  and 
Diesel  fuel  F-5)  under  variety  operating  and  environment  conditions  (actual  vapour  pressure, 
temperatures  of  superheated  fluids,  reservoir  imputing  time)  in  the  ambient  atmosphere  (Kopyt 
and  Stroutchayev,  1993)..  With  a  view  to  prepare  of  large  fuel-spray  clouds  we  used  a  superheated 
liquid  aerosol-generator  (SLAG)  which  based  on  the  rapid  expansion  of  superheated  solutions 
(RESS)  -  thermohydrodynamical  atomization  (THDA)  phenomenon.  Initial  turbulence  and 
buoyancy,  created  by  impulsive  outlet  of  superheated  fuel  from  the  nozzle  of  SLAG  joint  led  to 
form  spherical  aerosol  cloud.  The  aerosol  particles  absorpting  were  obtained  at  combustion  of 
previously  spraying  hydrocarbon  fuel  (25  to  40  kg  of  black  oil  or  Diesel  fuel  F-5,  volume  of 
formed  air-droplets  mixture  850  -  1200  cubic  m,  fuel  droplets  mean  diameter  is  40  mkm  <  d  <  56 
mkm,  size  variation  coefficient  2.03  <  var  <  3.84,  environment  relative  humidity  76%  <  h  <  94%). 
At  the  time  when  the  hot  volume  of  combustion  products  begins  to  rise  by  its  buoyancy,  the 
vorticity  producing  by  density  gradients  has  transformed  into  a  complete  circular  vortex  ring.  It 
consists  of  toroidal-shape  core  of  very'  fine  scale  turbulence  surrounded  by  co-travelling  aerosol 
"atmosphere".  Because  in  the  early  stage  of  the  rising  vortex  ring  the  circulatory'  force  is  very' 
strong  that  causes  large  amounts  combustion  products  to  be  sucked  up.  As  the  vortex  ring  moved 
higher  the  circulatory'  force  becomes  weaker,  the  upwards  soot  and  smoke  pollutants  will  be 
replaced  by  the  fallout  ones  from  "atmosphere"  of  vortex  ring.  In  this  way  a  zone  of  lowered 
visibility  is  created  along  the  trace  of  vortex  ring.  Vortex  rings  diameters  were  varied  in  the  range 
5,0  -  1 2,0  m  dependently  on  the  mass  and  origin  of  the  fuel  spray.  Its  thickness  in  the  horizontal 
direction  was  identified  with  the  diameter  of  the  vortex  ring,  and  in  the  vertical  direction  -  by  the 
altitude  of  its  rising. 

Experiments  carried  out  were  demonstrated  that  the  results  obtained  may  be  applied  to 
predict  the  behaviour  of  airborne  pollutants  rising  with  buoyant  vortex  ring  and  further 
atmospheric  emission  leading  to  change  of  air  visibility.  Comparison  to  corresponding 
experimental  data  shows  fairly  well  agreement  with  reported  in  the  literature. 
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This  abstract  contains  results  of  experimental  investigations  of  the  localisation  of  the  flame  moving 
inside  of  the  long  size  tube  line  with  diameter  500  mm  by  automatical  system  of  inhibition  of  the 
combustion.  Experimental  set-up  includes  combustion  chamber  V  =  10J  m  with  long  size  tube  line  L 
=  22  m  and  diameter  500  mm.  Induction  sensors  DD-10  was  used  for  registration  ot  the  gas  pressure 
inside  of  the  combustion  chamber  and  long  size  tube  line.  Photosensors  was  used  for  measurement  of 
the  moving  of  the  flame  front  inside  of  tube  line. 

These  investigations  held  with  propan  gas  /  air  mixture  and  dust  particles  /  air  mixtures. 

Analysis  of  results  of  the  combustion  of  the  gas/air  mixture  shows  following. 

The  maximum  speed  of  the  flame  moving  in  pipeline  and  maximum  pressure  in  chamber  registered  for 
initiation  of  the  combustion  in  the  upper  part  of  chamber. 

Speed  of  moving  of  the  flame  inside  of  tube  line  for  L=1  -  2  m  from  chamber  is  250  m/c.  for  L-  3-4 
m  is  300  m/c,  for  L-  6-7  m  is  400  m/c.  For  L>7  m  speed  has  not  dependence  from  length. 

Front  of  flame  paths  through  first  photosensor  after  0.45  c.  Maximum  pressure  inside  ot  chamber 
was  0,19  MPa.  The  speed  of  transfer  of  flame  inside  of  tube  line  depends  from  place  of  initiation  of 
burning.  This  time  is  reduced  in  three  times  if  flame  was  initialised  in  lower  part  of  chamber  with 
comparison  of  initiation  in  upper  part  of  chamber. 

Maximum  pressure  inside  of  chamber  is  0.13  MPa,  time  of  registration  of  the  flame  front  by 
photosensor  is  1.1  c. 

High  level  of  turbulence  inside  of  tube  line  leads  to  burning  down  of  gas/air  mixture. 

Difference  in  speeds  of  moving  of  pressure  wave  and  wave  of  products  of  burning  leads  to  increasing 
of  the 

Results  of  the  investigations  of  the  combustion  of  the  bensol  -  air  mixture  with  localisation  for  the 
flame  inside  of  tube  line  by  powder  dispergation  shows  that  distance  of  moving  flame  front  is  only  3- 
3.5  m  from  the  point  of  injection  of  powder. 

These  results  show  that  mixture  burning  from  the  point  of  dispergation  of  the  aerosol  powder  has 
localised  behaviour  by  length  of  tube  line. 

Dynamics  of  the  combustion  of  the  aerosols  inside  of  tube  line  by  dispergation  of  the  powder 
shows  that  distance  of  localisation  of  the  flame  by  powder  is  very  small  -  less  than  0.5  m.  Using  of  the 
powders  for  localisation  of  the  flame  is  reducing  of  the  maximum  pressure  inside  of  chamber  to  value 
0,03  MPa  (more  than  three  times  against  of  analogous  value  without  powder  dispergation). 

These  experimental  measurements  shows  possibility  of  localisation  of  the  flame  inside  of  tube  lines 
by  dispergation  of  the  powder  composites. 
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SOOT  PARTICLES  RESTRUCTURING  IN  FLOW  CONDENSATION  CHAMBER 
MIKHAILOV  E.E., VLASENKO  S.5.,  KISELEV  A. A. 

S  .  Pe  ersb  rg  S  a  e  Uni  ersi  if,  7ns  i  e  of  Physics,  3)eft  of  J  rncsftheric  Physics  7 9890 7  Perod  ore  z. 

Ulianoskaya  7.  P  ssia  el:  [+7j  872-728-7270;  fax:  +7  872-728-7270  las@/thys  Jtiifjtb s 
(First  received  30  April  1998;  accepted  for  presentation  during  IAS-4) 

In  most  cases,  carbon  black  particles  resulting  from  burning  of  hydrocarbon  raw 
materials  are  structures  of  complex  organization  composed  of  a  large  number  of 
primary  nuclei  (monomers)  of  nanometer  size.  The  internal  structure  of  such  aggregates 
complies  with  the  known  fractal  scaling  relationship  between  the  number  of  monomers 
and  aggregate  size,  that  is  why  such  particles  are  often  referred  to  as  fractal  clusters. 
The  main  distinction  of  these  aerosols  particles  is  their  physics  properties  dependence 
on  their  internal  geometric  structure.  The  specifity  of  soot  particles  in  relation  to  other 
similar  objects  is  determined  by  a  relatively  low  bond  energy  of  the  interparticle 
contacts  in  the  aggregates  that  account  for  the  strong  structural  changeability  of  the 
aggregates  under  the  effect  of  external  factors.  From  the  viewpoint  of  the  applied 
studies,  especially  those  concerning  the  effect  of  soot  aerosols  on  atmospheric  processes, 
investigation  of  the  restructuring  processes  of  carbon  black  aggregates  in  an 
environment  of  condensing  water  vapor  is  of  particular  importance.  Under  conditions 
of  higher  humidity,  carbon  black  particles  become  compact,  thus  increasing  their  fractal 
dimension  and  simultaneously  decreasing  their  sizes  [lj.  Despite  the  importance  of  this 
mechanism  of  aerosols  transformation,  the  process  of  interaction  between  soot  particle 
and  water  vapor  was  studied  rather  unsufficiently.  The  study  is  complicated  by  the  fact 
that  condensing  ability  of  soot  agglomerates  varies  with  their  hygroscopicity  and 
surface  structure  which  in  turn  strongly  depends  upon  conditions  of  clusters  formation. 
So  while  exploring  aggregates  restructuring  under  the  effect  of  condensation  it  is 
necessary  to  monitor  humidity  of  water  vapor  condensing  on  the  soot  particles  surface. 
That  is  why  we  applied  the  special  modification  of  flow  diffusion  nucleation  chamber 
[2]  designed  for  measuring  of  condensation  activity  of  large  aggregates.  To  study  the 
structural  changes  of  soot  aggregates  resulting  from  water  vapor  condensation  the  soot 
aerosol  mixed  with  water  vapor  in  certain  proportion  and  passed  first  through  the 
preheater  and  then  through  tube  cooler  where  condensation  took  place.  Water  vapor 
was  produced  by  clean  air  bubbling  through  water  maintained  at  certain  temperature. 
Varying  the  water  temperature  one  was  able  to  regulate  the  vapor  concentration.  On 
entering  the  condensation  chamber  after  preheater,  the  relatively  warm  vapor  diffused 
to  the  cooler  walls  of  chamber  where  it  condensed.  Energy  was  transported  to  the  walls 
too  thus  cooling  the  flowing  aerosol  stream  and  resulting  in  supersaturation  of  vapor 
(up  to  200%)  in  a  region  downstream  from  the  entrance  to  chamber.  When  passing 
through  the  region  soot  particles  appeared  to  be  centers  of  vapor  condensation  that 
accompanied  by  restructuring  of  aggregates. 

The  result  of  condensation  effect  was  estimated  by  means  01  eiecironniicroscopic 
analysis  of  the  particles  sampled  on  formvar  film  using  the  thermoprecipitator.  The 
structural  and  disperse  parameters  (cluster  size  distribution,  average  size  of  monomers, 
fractal  dimension)  were  determined  using  specific  image  processing  technique.  The  soot 
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particles  size  distribution  was  found  to  change  significantly  upon  vapor  condensation, 
which  is  indicated  primarily  by  a  decrease  in  characteristic  size  of  clusters.  The  changes 
observed  in  particle  size  distribution  appeared  to  be  accounted  for  by  the  compaction  of 
large  aggregates.  Note  that  nearly  spherical  globules  of  closely  packed  primary  particles 
were  formed  on  the  clusters.  These  globules  can  cover  the  cluster  either  partially  or 
completely  and  form  compact  aggregates.  The  formation  of  these  structures  can  be 
accounted  for  by  the  effect  of  surface  tension  of  condensed  water  on  particles  in 
aggregates. 

It  is  of  interest  to  note  that  the  structural  change  of  soot  aggregates  took  place  even 
in  slightly  undersaturated  vapor  (more  than  95%).  In  the  case  restructuring  increased 
the  fractal  dimension  of  aggregates  but  they  retained  their  branched  character  (there 
were  no  compact  globules  on  aggregates).  This  effect  appeared  to  be  bound  up  with 
capillary  condensation  on  the  interparticle  contacts  in  aggregates.  This  process  gave  rise 
to  association  of  adjacent  branches  of  cluster  and  formation  of  multiply-connected 
chains  of  primary  particles.  As  a  result,  the  cluster  structure  retained  its  rarefied 
character  only  at  large  scales  (comparable  with  the  cluster  size),  while  the  branches 
themselves  are  no  longer  the  chains  of  monomers,  but  formations  of  closely  packed 
particles.  When  the  partial  vapor  pressure  increased,  the  deformation  involves  larger 
and  larger  cluster  branches  that  yield  more  and  more  compact  aggregates. 

This  work  was  supported  by  grant  RFBR  No.  97-03-33424. 

1.  E.  F.  Mikhailov.  S.  S.  Vlasenko.  A.  A.  Kiselev  and  T.I.  Rvshkevitch  //  Colloid 
Journal,  V.59.  No  2.  1997,  pp.  176- 184. 

2.  V.Vohra,  R.H.  Heist  // J.Chem.  Phvs.  V.104,  1996,  p.382. 
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REGIONAL  AEROSOL  MODELLING  WITH  A  EULERIAN  MODEL 
INGMAR  J  ACKERMANN,  HEINZ  HASS 
RCSeJRCH  CCNTJie  JJCHSM  MMCW2MTSTR  .25  3- 52068  JJCUSN  QZ3UIAM 
277  9727  205  e-fnail:  iadcernta @ ford .com 
(Fit  si  received  3G  ivittrdt  199S ,  uccef/it'djur  presentation  during  I  A  3-4) 

The  particulate  matter  suspended  in  the  troposphere  is  strongly  linked  to  numerous  air 
pollution  problems.  Aerosol  particles  serve  as  cloud  condensation  nuclei  and  therefore  influence 
the  chemistry'  and  spatial  distribution  of  precipitation.  In  case  of  evaporating  clouds  the  cycling  of 
aerosol  particles  through  clouds  leads  to  a  physically  and  chemically  modified  aerosol  system. 
Heterogeneous  processes  within  as  well  as  on  the  surface  of  particles  have  the  potential  to  modify 
the  concentration  levels  and  the  spatial  distribution  of  most  acidic  and  photochemical  air 
pollutants  found  in  the  atmosphere.  Due  to  their  light  scattering  properties  aerosol  particles  have 
a  strong  impact  on  the  radiative  budget  of  the  atmosphere.  This  in  turn  might  effect  the 
photochemistry  by  changing  the  photolysis  rates  of  important  reactions.  Additionally 
submicrometer  particles  can  be  inhaled  and  therefore  might  be  a  cause  for  adverse  health  effects. 

Hence,  a  more  accurate  modelling  of  air  pollution  has  to  consider  atmospheric  aerosol 
processes.  In  contrast  to  gas  phase  substances  it  is  not  sufficient  for  an  aerosol  to  predict  the 
chemistry  of  the  system  to  capture  the  effects  mentioned  above,  since  these  are  additionally 
influenced  by  the  physical  characteristics  of  the  particle  population,  e.g.  number  and  size  of  the 
particles  or  mixing  degree  and  phase  state.  Therefore  this  paper  describes  an  approach  to  model 
particle  formation,  transport  and  deposition  with  respect  to  aerosol  chemistry'  as  well  as  aerosol 
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dynamics  for  the  use  in  regional  chemistry  transport  models. 

The  Modal  Aerosol  Dynamics  Model  MADE  for  Europe  has  been  developed  from  the 
Regional  Particulate  Model  (RPM.  Binkowski  and  Shankar,  1995),  adapted  for  European 
conditions  and  implemented  into  the  Eulerian  chemistry  transport  model  EURAD  (EURopean 
Air  pollution  Dispersion  model,  Hass  et  al.,  1995;  Ackermann  et  a!.,  1995).  The  size  distribution 
of  the  submicrometer  aerosol  is  represented  by  two  overlapping  intervalls  (modes)  assuming  a 
lognormal  distribution  within  each  mode.  Coagulation  is  treated  within  each  mode  as  well  as 
between  the  modes.  Aerosol  mass  can  be  increased  by  direct  emission  of  particles,  the  formation 
of  new  particles  from  the  gas  phase  (nucleation)  and  by  growth  due  to  condensation. 

In  previous  versions  aerosol  chemistry  was  restricted  to  the  sulfate-nitrateammonia  and  water 
system.  Since  secondary  organics  comprise  a  major  portion  of  the  atmospheric  aerosol  we  will 
describe  the  extension  of  MADE  to  organic  substances  in  the  aerosol  phase.  This  allows  to  study 
the  formation  of  secondary  organic  particles,  their  impact  on  the  size  distribution  of  the  aerosol 
population  and  the  response  of  the  gas  phase  chemistry  to  the  formation  of  particles  on  a  regional 
scale  over  Europe. 

Addtionally  we  will  describe  the  extension  of  the  model  towards  a  more  complete  coverage  of 
particle  chemistry  -by  adding  elemental  carbon,  primary  organics  and  PM2.5-  and  particle  size 
range  -by  adding  the  coarse  mode  aerosol  particles.  New  developments  to  incorporate  aerosol- 
cloud  interactions  in  the  model  will  also  be  presented. 

The  simulations  will  be  performed  with  a  prototype  version  of  the  aerosol  code  from  the 
USEPA-Models3  system,  thus  providing  a  test  case  for  this  new  community  model  platform. 
Results  will  be  presented  for  an  episode  in  July  1994  for  an  European  domain  and  subdomains 
nested  into  this  grid  with  a  finer  resolution. 
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AEROSOL  SYMPOSIUM  Sankt  Petersburgh  06.07.98-09.07.98  Thus  you  will  information 
about  aerosol  science  and  technology  in  Russia  &  all  states  former  USSR.In  this  journal  you 
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